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V,  S,  Department  uf  Ageioi  lti  ee, 

Bureau  of  Animal  Intu  stey, 

WaHhintjtAm^  iK  C,  Xovemher  22,  1895. 

Bin:  1  bavo  the  liouor  to  tr:ii»8mit  lt(*rewitli  fnv  publication  a  rei>ort 
on  the  eornstiilk  tlisease  of  cattle,  ami  also  one  (/overiiiir  investigations 
of  a  iUi^ease  which  is  ajijjarentlj  identical  with  rabies.  The  conistalk 
disease  has  brought  beavy  losses  to  the  cattle  feeders  of  the  Western 
Stat45B;  itB  causation  has  beeu  an  unsolved  mystery,  and  much  that 
has  beeu  written  ab^iut  it  has  been  incorrect,  misleading,  and  iojnnous 
to  the  interests  of  the  cattle  owners  and  of  the  country  at  large. 

The  investigations  of  Dr,  M<x)re  are  given  in  detail  in  this  report, 
and  have  l>een  eondncted  with  ^^reat  eare  and  with  all  the  facilities 
that  modern  scienee  has  plaeed  at  our  disposal.  It  is  shown  eonclu- 
gively  that  the  cornstalk  disease  is  not  a  disease  of  the  luDgs;  that  it 
18  not  a  communicable  malady;  ami  that  it  is  not  even  a  bacterial 
disease. 

In  the  past  a  great  deal  of  discredit  has  been  brought  u|K>n  Ameri- 
can cattle  by  statements  that  the  cornstalk  disease  is  an  infectious 
disease;  that  it  is  caused  by  pathogenic  bacteria,  wbich  might  be  inoo 
ulated  trum  animal  to  animalvand  that  the  disease  is  idetitieal  with  the 
broneho-pneumonia  somet  imes  found  in  cattle  after  ocean  transit.  There 
have  never  been  made  any  observations  or  experiineiits  which  gave 
reaflonable  justification  for  such  couelusions. 

So  far  as  is  known  the  cornstalk  disease  cuily  aftects  cattle  which 
have  fed  upon  cornstalks  as  they  stand  in  the  tiekls.  It  comes  on 
suddenly,  most  of  tlie  affected  animals  die  within  u  short  time,  ami 
post' mortem  examination  reveals  no  signs  of  pneumonia  or  broncho* 
pneumonia* 

It  lias  never  been  shown  that  tfie  American  cattle  found  affected  with 
hroncho-imemnonia  in  Europe  had  ever  eaten  cornstalks  in  the  tields, 
and  certainly  they  could  not  have  fed  in  that  way  for  three  weeks  prior 
Ui  slaughter.  Nor  is  tbere  aoy  evidenex'  that  any  cattle  have  ever  suf- 
fered in  this  country  from  cornstalk  disease  two  or  three  weeks  atler 
they  ceased  eating  the  standing  cornstalks.  This  hypothesis,  therefore, 
could  not  possibly  be  Tna^ie  to  conform  with  the  known  facts  at  the  time 
it  was  pnnuulgat^d,  and  the  investigations  subsetiuently  made  have 
entirely  disproved  it. 


: 


The  report  under  consideration  indicates  the  real  nature  of  this  obscure 
disease  and  the  means  by  which  it  may  be  avoided.  The  prevention 
requires  some  change  in  the  methods  of  feeding,  but  these  changes  are 
in  the  direction  of  better  and  more  economical  farming,  and  they  will 
tend  to  increase  the  income  of  the  farm  even  if  the  losses  from  this  dis- 
ease are  not  considered. 

The  chemical  examinations  by  Dr.  de  Schweinitz  of  cornstalks  from 
fields  where  the  disease  occurred  are  summarized  in  his  re}X)rt,  and 
appear  to  confirm  the  conclusion  reached  by  Dr.  Moore. 

The  discovery  of  a  disease  affecting  cattle  which  is  very  closely  related 
to,  if  not  identical  with,  rabies,  and  which  is  apparently  quite  common 
in  certain  parts  of  the  West,  is  extremely  interesting,  and  may  lead  to 
the  suggestion  of  appropriate  preventive  measures.  It  has  not  yet 
been  determined  whether  these  cattle  were  bitten  by  a  rabid  animal; 
but  as  that  is  the  only  known  cause  of  rabies  it  is  probable  that  further 
inquiry  will  show  that  this  mysterious  disease  arises  from  the  bites  of 
dogs  or  perhaps  of  some  wild  animals  that  are  affected  with  it. 
Very  respectfully, 

D.  E.  Salmon, 
Chief  of  the  Bureau  of  Animal  Industry. 

Hon.  J.  STEBLiNa  Morton, 

Secretary  of  Agriculture. 
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AN  INVESTIGATION  INTO  THE  NATURE,  CAUSE,  AND  MEANS  OF  PRE- 
VENTING THE  CORNSTALK  DISEASE  (TOXiEMIA  MAIDIS)  OF  CATTLE. 

By  VKRAxrs  A.  MOOKK.  • 

(Platen  T  nnd  11.) 

iTbe  name  **  eornstiilk  disease''  has  been  given  to  a  soinewliat  mya- 
terions  aft'et^tion  from  wLi<^b  vixttle  ^ometiiiiee  suffer  while  feeding  in 
cornstalk  liekls  late  in  the  full  and  early  winter.  The  meaning  gener- 
ally accepted  and  intended  to  bo  conveyed  by  this  tenn  18,  that  an 
animal  or  a  number  of  animals,  usnally  cattle,  have  died  snddenly 
either  while  feeding  in  a  cornstalk  Held  or  very  soon  afterwards.  From 
a  pathological  standpoint,  therefore,  the  term  is  meaningless^  but  it 
has  served  adnnrahly  as  a  generic  term  to  designate  certain  fatalities 
which  were  T»ot  easily  explained  otherwise.  GeograiJhically,  this  affec- 
tion 18  reMricted  to  those  sections  of  the  United  States  where  the  fann- 
ers harveBt  their  corn  by  picking  the  ears  from  the  standing  stalks, 
after  which  cattle  are  tnrned  into  the  cornst^ilk  fields.  At  present,. 
therefore,  it  is  limited  in  its  distribution  to  the  middle  and  northern 
TKirtions  of  the  Mississippi  Valley, 

The  disease  ia  very  insidious,  frerjnently  causing  the  death  of  the 
animals  l>efoie  its  presence  is  suspected.  Farmers  in  the  aflected 
region  frequently  observe  that  tlieir  cattle  act  perfectly  well  at  night, 
and  on  the  following  morning  one  or  more  of  them  are  dead.  Local 
veterinarians  and  butchers,  in  making  autopsies  on  thpi  dead  aninmls, 
report  the  failure  to  find  lesions  snOicien  t  to  cause  death.  Usually  all  the 
animals  in  a  herd  which  die^  perish  in  a  single  night,  tu-,  at  tlie  longest, 
within  a  few  days  at^er  the  tirst  death  occurs.  It  is  generally  believed 
to  be  invariably  fatal,  and  its  symptomatology^  has  not  been  fully 
determined- 

This  affection  of  cattle  has  been  known  to  exist  for  many  years* 
The  place  and  time  of  its  origin,  however,  are  not  known,  but  it  seems 
to  be  pe^-'uliar  to  the  United  States,  and  to  have  first  appeared  west  of 
the  Alleghany  Mountains.  Farmers  tell  us  of  its  occurrence  in  the 
Mississippi  Valley  forty  or  more  years  ago.  They  usually  refer  to  its 
extensive  ravages  m  1864-05,  and  again  in  18GS.     From  an  historical 
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standpoint,  no  poaitive  stateineiits  can  be  made  oouceniing  it  prior  to 
1868,  when  the  first  leconkd  investigatioiiH  intu  its  iiatiiro  and  r'utise 
were  made.  After  thut  linte  the  disease  seeiim  to  Inive  eseaped  the 
attention  of  invest igti tors  niitil  1889,  wben  llr.  Frank  8.  Billings,  of  the 
agrienltnral  experiment  station  of  Nebraska*  published  tlie  ri^sults  of  bis 
iiivestigsitions,  His>*germ  tlteory'' and  tlie  wide  distrdrntion  of  his 
publications  gave  to  this  disease  of  cattle  an  unwarranted  e<inspic* 
nrajsness,  and  did  much  to  diiect  attention  to  the  malady,  which  he  set 
forth  as  one  of  vast  economic  iinportanee.  This  arrmsed  the  fearn  of 
cattle  raisers,  who  depended  in  part  or  wholly  u\iim  vtnn  fodd*4'  to  winter 
their  aaimals,  und  revived  both  the  interest  in  this  disease  and  the  tear 
of  it, 

A  eiireful  review  of  the  recorded  statements  shows  that  nmny  causes 
have  been  assigned  to  it.  The  various  theories  have,  for  the  greater 
part,  been  fornudated  by  farmers,  cattle  raisers,  and  hical  veterinarians, 
and,  as  might  b**  expected,  they  are  based  very  largely  upon  the  In'story 
of  a  liinited  number  of  outbreaks,  A  more  earc^ul  in<p(iry  into  the 
origin  of  these  theories  shows  that  jis  the  disease,  with  occasional 
exceptions,  occurred  in  only  one  or  two  herds  in  a  neighborhood  during 
the  same  season,  the  local  condiUous  atfectiug  these  herds  were  sup- 
posed to  be  favorable  to  the  disease,  if  not  its  exciting  cause.  It  would 
be  useless  to  attempt  a  consideration  of  all  the  causes  which  have  thus 
l>eeii  suggested.  There  are,  however,  certain  tlicories  whi*'h  appear  to 
fMrssess  a  greater  or  less  degree  of  probahility,  and  which  can  not  be 
gainsaid  without  positive  evidence  to  tlte  cimtrary. 

It  is  a  curiims  fact  that,  whih.^  nearly  every  cattle  owner  in  the  sec- 
tions where  this  disease  prevails,  ia  his  experience,  entertains  one  i>f  the 
popular  theories  respecting  its  cause,  tlie  other  supposed  causes  have 
proven  to  be  erroneous  or  for  other  reastmsare  believed  to  be  spurious. 
There  is  no  uniformity  of  opinion  Cf  uicerning  its  etiology.  The  theories 
most  commonly  entertained  are  sippcndcd : 

(1)  A  lack  of  salt  and  an  insutticient  supply  of  water. 

(2)  Feeding  the  cornstalks  without  an  admixture  of  other  frtod,  such 
as  bay,  straw,  grain,  or  jKisture  grass. 

(3)  Impaction  of  the  third  stomach  (omasum)  due  to  overfeeding 
U|»on  the  tlry  cornstidks, 

(4)  The  ingestion  of  corn  snuit  (  UMtHago  maidig). 

(5)  A  species  of  bacteria  which  is  found  in  the  lesion  of  a  disease  of 
corn  known  as  **corn  bliglit,''  or  the  BuitiII  disease. 

The  tirst  three  of  these  theories  are  of  popular  origin  and  are  not 
supported  by  the  general  experience  of  cattle  raisers,  ad  will  subse- 
quently be  shown.  The  '*  smut  theory/'  which  was  somewhat  strength- 
ened by  tlie  report  of  Professor  (tamgee  in  lH(iH-OD,  has  nmuy  adher- 
ents. So  lirmly  do  certain  farmers  beUeve  it  to  be  the  causative  agent 
that  they  collect  aud  draw  «nit  of  the  tield  all  stalks  aftecteil  wilh  this 
fungus.    The  ''  gerui  theory,-'  advanced  by  liillings,  is  believed  in  many 
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sections  to  be  the  true  explanation  of  the  cause  of  this  malady.  The 
fitronghold  wliirli  tlie  last  two  theories  have  on  the  fanners  juul  cattle 
raisers  of  the  West,  ;md  the  iiicoiiveiiieiice  and  often  expense  iiivoived 
in  carrying  out  the  methods  of  prevention  indicated  by  them,  render 
necessary  a  brief  consideratitm  of  the  facts  upnu  which  these  tht^orieH 
arefonnded,  in  order  that  the  results  of  the  investigations  hcr«^  recorded 
maybe  iiuderstood  and  properly  interpreted.  As  will  be  shown,  our 
inveatiufations,  which  w^ould  have  verified  these  theories  if  they  \vere 
trucy  fail  to  conlirm  the  corri*ctness  of  any  of  them. 

INVESTIGATIONS  PRIOR  TO  1892. 
THE   IXVESTIOATIONS   OF   PEOF.  JOHN   (lAMGEE. 

In  1868  Gamgee  was  employed  by  the  ITnite<l  States  Department  of 
Agricalture  to  investigate  the  cornstalk  dif>eaKe  of  cattle.  Althongh 
this  disease  had  been  known  to  exist  for  many  year^  prior  to  that  time, 
itft*  ravages  had  not  been  sulliciently  extensive  to  enlist  aiiy  active 
inqtiiry  into  its  cause  or  means  of  prevention.  The  **smnt  theory" 
ftpjiearB  to  have  been  the  prevailinij  one  at  that  time,  and  coiuseqnontly 
GaiDgee's  report '  deals  ahnowt  exclusively  with  the  eflect  of  improperly 
prepared  food,  sanits,  etc.  Corn  smnt  prevailed  to  an  unnsnal  extent 
ill  18iiH,  ami  in  order  to  test  its  etn>logical  value  he  carried  out  the 
following'  experiment : 

Forty-two  potituls  of  »mnt  free  from  extraneous  uiaterial  were  collected  and  fed  to 
two  cow«»  togellier  with  a  siuall  ipuiiitity  of  com  meul  and  as  miicli  cut  bay  as  they 
Qonid  eat.  The  guiut  was  mixed  with  corn  meal  aud  wet  for  one  animal;  the  other 
reroived  it  in  a  dry  couditkm.  At  first  tlio  eattlo  receiv«Hi  3  ounces  of  tbe  eiaut 
twice  daily,  l)ut  hitcr  tlie  i[iiaiitity  was  Muroasiid  to  12  ouucch  daily.  The  aoiuml 
that  received  tlie  wet  nieal  and  «unit  ijaincd  iu  tlesb ;  th<iotJ)cr  lo«t  in  weigbl.  TUey 
were  apparently  perfectly  well  at  tbe  time  the  expertmeut  waa  completed. 

The  only  conclnsion  which  seema  t<)  be  justified  from  this  experiment 

m  the  one  ftanigee  himself  drew,  viz,  '^  that  snuit  is  not  a  very  active 
p<iison  In  combination  with  wholesome  food/'  Althon^ii  theexperniient 
with  ftinnt  failed  to  demonstrate  any  etiological  vahie^  he  entertained 
tbe  opinion  that  the  mnnt  and  moUiy  corn  were  the  cansative  agents 
in  tbe  xirodnction  of  the  di.sea.se> 

In  hiH  rei>«3rt  a  somewhat  interestinj^:  description  of  the  symptoms  of 
this  dise-iise  is  given.  Althongh  the  Ryniptomatoh»gy  is  qnite  exlumst- 
ive  the  text  is  not  clear  on  the  pnint  whether  or  not  tlie  Kynipt^ma 
were  ob-served  by  himself  or  re[»orted  to  him  by  the  owners  of  the  cattle. 
His  description  of  the  symptoms  and  i>athological  clianges  in  animals 
atfected  with  this  malady  is  as  follows: 

Syniptt>m9n/thf  Ht  efft^eh  of  wmittitf  com, — Cattle  fed  on  smutty  cornntjilks  tlrat  denote 
ill  li(NiHli  by  const  i  pat  ion.  It  is  true  tbut  a  fartnoT  nmj  be  iittTact«d  only  by  au  ani- 
mii]  lying  down,  with  au  unthrifty  look,  Btariug  coat^  dry  muzzle,  and  porbai)« 
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tremliling;  or  a  steer  may  lie  noticed  *' tucked  up,'*  witli  hiud  limlm  ilrawm  iiniler, 
Leud  depressed,  sshiv«>riiijj;^  diilltiesH  of  cye^^  and  anxiouji  fxpre'ssicnj  uf  coiinteoaJice. 
In  the  tliird  variety  the  aDimal  Heeiiis  exrited,  l»reaU>f?8  qnirkly,  and  is  appareEitlj 
aimmwbat  delirions;  indeed,  in  the  coTjditirm  described  by  Mr.  Citmniiuj?,  «tf  ElleOt 
Aberdeenshire,  rt*«nltiii«jf  from  inipactinu  of  the  third  Btomach,  nn  In  ca^ea  of  lead 
poisoning*  utitbing  is  more  strange  than  tbini  dplinum,  af^sneiated  a«  it  is  if^ometiiuoD 
with  blia«lness.  A  farmer  writing  me  from  the  West  says  tliat  when  he  tri+^d  to  put 
a  rupe  aronnd  the  head  of  a  nick  eow,  wbirh  he  ftMiinl  standing  with  all  the  synip- 
tnnifl  r»f  sit'kne^s  presented  by  other  animals  of  the  herd  whirb  htul  been  with  her  in 
the  enmtields,  ttbe  turned  and  ftnight  fnrirniKly.  I  buvt*  men  an  nnitnal  in  thia  con- 
dition tied  np  in  a  stall,  rash  ftnward,  plnn^e^  strike  against  any  obstarle,  ronr, 
muan,  grimt  in  breathing,  and  a]>penr  to  antler  acutely  if  tonehed  or  distnrbed»  In 
other  words,  with  the  iiiipaetion  of  the  third  Mtoiaach,  whieh  is  tloi  essential  lesion 
of  tbo  disease,  whether  iudnced  by  amntty  stalks,  old  indigestible  stalks  that  have 
n«>  t^mnt,  or  other  kind  of  food  or  poison,  tbern  are  two  diatinet.  conditions  iiiducod — 
tbe  on©  of  stnpor,  listlcssnerts,  vertigo,  and  depression  of  spirits,  indieated  by  the 
aninial^i  standing  snllenly  until  they  drop  ar  are  relieved ;  the*  seeond  i>*  a  state  of 
exquisite  sennit ivenesft,  a  liyperjestbi'sia  of  the  skin  and  fly»1«tm  geniTally,  II10  ani- 
mals are  not  only  exeited,  bat  in  a  Htjitci  uf  aetonl  *intfering.  ami  die  very  sy^eedrly  in 
a  Htjite  of  cema  or  in  eonvnlHii>n«.  The  diseaHe  dees  Tiet  Lmt  long.  I  have  seen  an 
atiiuial  linger  on  four  or  live  dayn,  but  iisnally  tbe  whcde  eonr&e  of  the  mahuly  is  rtui 
an  twenJy-fonr  to  forty -eight  Imnrs. 

An  animal  first  HiM-niH  to  show  eostiveness,  with  a  tXry  mtirns  over  the  scanty  exrre- 
ment;  and,  although  apparently  nndintiirbod.  and  i^ven  IW^ding,  may  be  dead  in 
twelve  to  twenty-four  hours. 

The  diagnosis  of  the  disease  at  an  early  period  of  it«  nianifeHtations  is  therefore 
important,  and  it  rests  on  the  knowledge  of  the  mitnner  in  whieti  animals  have  heett 
treated  a!id  ii^d  (as  the  Bimultaneons  attack  of  several  animals  stiow),  audespeeially 
on  the  observationi*  of  a  f\ut  that  I  have  usually  ntdiced,  that  t!ie  ammals  whieh 
have  eaten  mowt  ravenously  have  been  tlie  fir^t  and  roost  severely  adected.  Old 
cattle  may  *^ometinies  nvobl  tbe  snitHty  food,  and  ycnnig  animals  eat  heartily;  the 
latter  will  be  fmind  the  only  ones  to  die* 

PoHt-mortcm  tippfantmca. — The  state  of  torpor  of  the  alimentary  canal  of  animals 
art'ected  with  I hir*  disease  is  indii  ated  on  opening  the  btdly  rind  espowing  the  stomaeh 
to  view,  In  the  lirst  sttmiaeh,  or  i>anni  b^  eorn  hnnka  and  eoni  aro  fonnd  in  a  dry  con- 
dition. Sometimes  the  ruujen  is  very  foil,  and  gas  may  hav^e  heeome  disengaged  in 
it  so  as  to  cause  great  distention*  whieh  is  relieved  by  puueture.  The  eontonts  of 
tbe  seeond  stomarbj  or  retirulnm,  are  in  the  same  condition  as  those  of  the  first, 
thongh  sometimes  mtxed  with  sunie  Jbiid,  The  third  eitomaeli  (manyidies  or  omasum) 
is  lirnu  distended,  and  on  being  opened  tbe  food  is  found  caked  between  folds,  with 
marked  impressions  of  tbe  papilbe  or  little  emioenet-s  whieh  stud  tbe  mneus  mem- 
brane. We  tind  in  almost  all  fe\  er>i  a  similar  eouilitiou  of  tbe  third  stomach,  and 
indeed  in  liealtby  animals  it  is  that  part  of  tbe  cligestive  organs  in  which  the  food 
is  most  dry  and  packed  preparat<»ry  for  solution  by  the  gastric  juiee  and  intCvHtinal 
seeretionB.  But  there  are  other  lesiouf*  associated  witli  this  *' caking  "  of  tbe  food  in 
the  third  stoniaeb,  In  specilie  diseases,  nud  its  exis^tenee  wit!ionT  these  affords  i?vi 
dence  of  a  primary  form  of  impaction,  which  has  receivi-d  remnrkatde  names,  such 
as  *•  staking/'  *' bound,"  "fardel  bound, *^  etc  The  fourth  stomach  contaius  but  a 
canty  quantity  of  greenish »  semidigested  matter,  is  usually  reddened  somewhat 
"iStfusely,  and  tbe  redness  increases  at  times  toward  the  opening  of  the  small 
intestiuus. 

The  intestine,  usually  replete  with  somewhat  solid  and  imperfectly  digested  food, 
is  usnally  high  colored^  especially  in  the  fuudos  of  the  ciecuni  and  in  thw  large  por- 
tion of  the  colon.  The  rectum  is  the  seat  of  rami  tied  redness,  and  a  oon«istetx| 
mtieus  coats  its  contents. 


' 


Bons  hare  reportcsd  a  peculiar  blnck  color  of  oni^  Inng,     Thia  \n  due  only  tt» 
Ution  of  the  blood  after  doalh  in  the  or^ian  nt^arest  tbe  ground,  and  tlie  name 
\  eongestioQ  or  ftettlinj^  of   the  blitud  m  apt  to  pervade  other  ti8«iRM  and 
fhe  side  on  which  the  atiitunl  has  heeo  lying/' 
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THE   INVESTIGATIONS  OF   DE*  F,  S,  BILLINGS. 

In  1889  Billiugs described  the  cornstalk  disease'  as  an  ** acute  extra- 
or^anigtual  septicieioia,  due  to  mu-ro  orgauisms  belonging  to  tlie  class 
of  ovoid-belted  genus,  to  wlneli  variety  of  disea.se  also  belongs  the 
swine  plague,  southern  cattle  plague,  Wildseucbe,  hog  cholera,  aud 
yellow  fever  in  man,-' 

In  Jauuary  and  Marcli,  18S8,  and  in  FeViruary,  1889,  lie  had  oeca* 
sion  to  examine  pieces  of  tissue  brought  fron*  cattle  that  had  died  while 
feeding  iu  cornstalk  fields.  In  the  first  ease  the  tissues  were  sent  in 
an  uiisteriliaied  bottle.  From  the  bits  of  organs  which  he  thus  received 
he  invanably  isolated  a  bacillus  which  he  affirms  to  be  the  cause  of  the 
di^ikde. 

The  most  interesting  part  of  his  investigatitms  was  the  supposed 
disctivery  of  the  identity  of  the  bacillus  whith  he  found  in  the  animal 
ti^eue^  with  the  one  described  by  BurrilF  as  the  cause  of  a  disease  in 
carustalks.  This  hyi»othesis  is  supported  by  the  fact  that  by  feeding 
the  diseased  stalks  to  a  rabbit  he  produced  a  fatal  disease  aud  from 
the  organs  of  the  dead  rabl)it  be  obtaine<l  pure  cultures  of  the  bacillus. 
Ue  lient  a  culture  of  his  bacilhis  to  Burrillj  wlio  stated  that  the  organ- 
ism which  he  (Billings)  had  obtanied  from  the  organs  of  dead  cattle 
apjieared  to  be  identical  with  the  bacillus  which  produi-ed  the  disease 
in  the  cornstalks.  The  correspondence  between  these  two  Investiga- 
tors, published  by  BillingSj  shows  that  Buriill  was  couservative  on 
this  question,  jiointing  out  obvious  resemblances  only.  The  responsi- 
biiity  of  the  statement  that  the  two  bacilli  are  identical  rests  with 
Billings. 

Dr.  Hillings  found  this  micro-organism  to  be  iatal  to  rabbits,  guinea 
pigs,  and  mice,  when  inoculated  with  small  quantities  of  a  pure  culture. 
A  rabbit  fed  with  a  pure  culture  died  in  four  days  and  pure  cultures  of 
the  bacillus  were  obtained  from  each  of  the  organs.  A  calf  and  a  hog 
were  inoculated  subcntaneously  with  (5  c.  c*  of  a  pure  bouillon  culture. 
The  hog  remained  well,  but  the  calf  became  visibly  affected.  The  tem- 
perature rose  to  41.0^  C.  (lOD.T'^^  F.).  It  became  very  mu(^h  emaciated, 
but  eventually  recovered*  Six  days  after  the  inocnlation  he  obtained  a 
pure  eultare  of  the  bacillus  fn>m  the  blood  which  he  drew  from  a  vein 
at  the  root  of  the  tail.  In  a  subsequent  experiment  he  inoculated  a  calf 
in  the  jugular  vein  with  9  c.  c,  of  a  pure  culture  of  the  bacillus.  The 
call*  died  in  two  days.     He  also  produced  fatal  results  in  one  of  two 

'nuUetin  of  tho  Aj^ritnltural  Experimeut  Station  of  Nidiraaka,  Nos.  7,  S»  9,  and 
10*  OrigioiU  Inveetii^ations  of  Cattle  l>iHeatti?  in  Nebraska,  1886-1889,  Univorsity  of 
Nehr.«tiika^  IHSn,  p,  liU, 

•ProcuediDg*  of  th«  Socitity  for  the  l*romotion  of  Agricultural  Sciencu,  1889,  p»  19, 


(< 


by  feeding  tliplfi  rSelns^era  of  the  calf  wliirli  dierl  fnnii  tl 
jugular  iin)culatroii.     Tlie  uihvr  ]>i|,^sickeued  l>nt  recovered.     From  the 
dead  pig  pure  cultures  of  the  bacilluB  were  obtained. 

At*  wouhl  he  expected,  the  pathology  of  the  disease  which  he  gives 
is  extremely  iiieiiger,  owiug  to  the  fact  that  all  the  tissues^  he  saw  were 
brought  to  him  in  a  few  small  bottles  or  jars.  In  a  J^w  caseH  they  are 
said  to  have  been  niuch  changed  by  decomposition.  Neverthelecss  be 
found  pneuijuinia  to  be  one  of  the  lesions  characteristic  of  the  diaeavHe, 
and  iu  a  subsequent  bulletin  '  he  places  great  importance  upou  this 
lesion,  although  he  records  very  few  iulditional  observations  to  sustain 
the  chuui.  In  this  pnblicatiou,  however,  he?  attempts  to  show  that 
chronic  interstitial  ]Hienmonia  in  cattle  Is  a  sequel  to  the  cornstalk  dis^ 
ease.  The  argument  is  a  confusion  of  statements  from  various  English 
and  French  veterinarians  which,  for  the  greater  part,  appeared  atter 
the  supposed  discovery  of  cornstalk  disease  iu  Anu^rican  cattle  at  La 
Villette,  France,  Tlie  iujportauce  of  lung  lesions,  which  he  emphasizes 
in  liis  second  bulletin,  appears  to  Lave  been  suggested  by  the  fullowing 
incident,  wliich  tcmpcu^aiily  gave  to  this  disease  an  undue  importance 
from  a  ctuumerclal  standpoint: 

In  18JK)  a  few  animals  from  a  shipload  of  American  cattle  lauded  at 
La  Yillctte,  France,  died  of  pnennumia.  They  were  examined  very 
carefully  by  Nfvcard  and  otlier  French  veterinarians.  From  the  diseased 
lungNocard  obtaine«l  a  uricroorganism  which  corresponded  very  closely 
to  the  description  of  the  liacillns  of  the  eornstidk  disease  of  cattle  in 
America,  describe*!  by  Billint^^s.  The  publication*  of  this  fact  gave 
[Jrise  to  a  temporary  8upi»ositron  that  this  American  cornstalk  disease 
might  lie  a  menace  to  the  cattle  of  hairope,  and  consequently  initial  steps 
were  taken  to  require  American  cattle  to  be  qtuirautined  against  it 
The  fact  was  subsequently  determined  that  the  bacillus  isolated  by 
Koeard  was  that  of  a  form  of  bovine  pneumonia  occasiruially  met  with 
iu  America,  but  not  known  to  be  contagious,  and  tlie  matter  was 
dnqqK^d. 

The  s>^nptomatolo;,'y  as  described  by  Billings  is  conlincd  to  the  iuoo 
ulatiou  diseiTi^e.  These  symptoms,  however,  are  so  <'onfnsed  with  those 
of  swine  plague  and  Texas  fevrr  that  they  are  not  of  diagnostic  value. 

In  a  recent  popular  pubbcatiou^  Billings  makes  the  following  st^te- 
mentis: 

It  in  now  six  years  sinco  I  (irat  discovered  n  germ  iu  oiiltlo  wick  atjd  flying  froui 
b^uig  tiirntMl  idtofttidk  iiolds*  la  trinxiy  casw^s  I  btive  ciirefuUy  examined  tin-  \vhi*Jt^ 
field,  uud  iu  »ome  of  th*j  wor»t  outbreaks  Biiiut  was  uiont  c onspicnous  by  its  uhiitMt 
tut  ill  absence.  Again,  (jainge«  reporta  that  the  uiaDure  ol'  his  eowa,  which  tkU}  31 
piitiiids  oacbt  wan  hlut^k.     In  ail  the  atitopsies  I  have  niade — and  they  run  tip  to  the 


*The  Coni-Fodder  IHseaae  in  Cattlr  and  other  Farm  Animab,  etc.  Bulletin  Noi. 
22  and  23  of  the  Agricultural  Experiment  Station  of  Niibraska,  1892, 

•Noeardt  Une  Broiicho-pnonmonio  infectieiiso  desi  Pu-ufs  Anrn'ricainti.  The  Corn- 
stalk DiaeaBe.     Kecuoil  d»?  MMeriiio  V(^tV?rmair«..     Tome  VIII  (l^^l)i  p.  124. 

^Breeders*  Gazette,  \  ol.  XXVI,  1H94,  p.  340. 
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L  milling^  all  tue  aicic  fiaffle  I  have  seen  tbere  wan  not  an  indir-«tio7i  of  imy 

di»CDloratiou  of  the  manure  iiDle«8  it  -was  abuormally  U^hi  y<^^*^\v  in  color,  Nofc  only 
iu  overy  caae  pergonal! 3'  exarniiiaclf  but  in  f*till  luoro  where  bJcjod  and  organs  have 
been  sent  me,  liave  I  isolated  ouo  and  tlio  snine  {;erm,  but  bave  repeatedly  produced 
the  diiKMiM)  ia  cattle  with  iiioiMibitions  of  pur<?  ciiltnres.  Some  six  weeks  «inre  I 
receive<l  ftonie  com  from  a  Hebi  in  wbieb  lattlti  were  dying  m  Indiann,  and  in  thiB 
eurn  I  found  the  eanio  germ.  I  iuocohited  i^ahbita  with  Bome  fimall  fruj^menta  of 
tbi'  dii»eaHed  com  and  it  killed  thom,  and  from  them  1  maile  yjur©  enJtiires  and  injected 
2  cubic  centimeters  into  the  jugulars  of  two  cattle  (2-yenr-old8)  with  the  roeult  of 
killing  one  and  making  the  other  very  sick,  getting  the  samt*  germ  from  both, 

8a  long  at)  thedc  people  do  not  seek  n  germ  in  the  cattle,  m>  Ion;;  as  they  ignore  bo 
much  proof— and  it  must  bo  remembered  tbat  the  ennie  germ  has  been  fonud  and 
proved  in  otir  cattle  in  France,  and  tlio  eiiuie  lesions  reproduced  b^'  inocuhition — so 
long  have  theae  men  ab»olntety  no  right  to  advocate  the  »niut  theory. 

Ho  sugge^tH  as  a  means  of  prijvention  that  all  the  diseased  corn- 
Btalks  slioiild  be  destroyed  and  animals  which  die^jf  the  disease  should 
be  e^u'efully  buried  or  btinieiL  The  sn;j;jj;estion  is  also  made  that  in 
order  U*  deteet  the  presence  of  the  disease  the  temperature  of  the  cattle 
sbotild  be  taken  each  night,  and  all  animals  which  give  a  temperature 
over  100^  F.  must  be  Inuked  upon  as  BUBpidoiiB  and  those  in  which  it 
exceeds  102^  F,  us  diseased,  * 

UrVESTlGATION    AT   THE   ILLINOIS   STATE   EXPERII^rENT   STATION. 

A  single  experiment  was  made  at  Cbampaign^  111,,  hi  181K),  in  which 
the  etiological  imi^ortance  of  coru  smut  was  tested.  A  bacteriological 
examination  of  tlio  organs  from  an  animal  that  died  in  a  cornstalk 
field,  supposedly  of  this  disease,  was  also  made  by  Trofessor  Bnrrill  in 
1889.  A  coi>yof  the  station  experiment  report,  which  I  was  told  included 
all  of  the  work  which  has  been  doite  on  this  disease  at  that  place,  was 
kindly  furnished  by  Professor  Morrow,  with  the  privilege  of  publishing, 

EjFperimeni  K9*  98, — (Investigation  of  a  diseaae  whirh  sometimes  affects  Oftttle 
when  turned  into  cornstjilk  fields) : 

Mr,  J.  M.  Craig  reports  a  loss  of  nine  yearlings  im  follows: 

The  first  animal  died  two  weeks  before  the  cattle  were  tnrned  intci  the  stalks  and 
wbdc  running  on  rlover  pastorn.  This  animal  was  left  wbero  it  died,  ami  the  rattle 
when  turned  into  the  stalk  tield  had  aree«s  to  the  pii«tnre,  bnt  were  l>elkni3d  byAJr, 
Cnug  not  to  have  frequented  it^  and  it  was  not  thought  that  tht*  lirst  death  had  any 
con neet ion  with  thoHe  that  followed. 

Mr.  Crtdg  tnrned  twelve  hea«l  of  fattening  cattle  into  a  eonifield  of  22  acrea^  which 
he  MtlmAtcd  yiiddCM!  G5  bushels  per  acre,  on  Hiuubiy^  probably  ^'ovelnber  24,  1889» 
and  one  steer  died  the  Friiliiy  following.  The  remaining  cattle  were  removed,  and 
00  the  following  Wednesday  thirtet-u  *'  stock  "  cattle  were  put  iu  thu  liokL  Sunday 
five  die*!*  one  died  Moudav,  and  one  Tuesday  night.  The  remaining  cattle  were  then 
removed. 

Deeernl>er  13,  at  the  reijnest  of  the  experiineot  station  Mr.  Craig  put  theslxheckd 
of  cattle  which  survived  agaiu  in  tiie  lield, 

^<It  90emn  strange  that  euch  a  statement  as  this  shoubl  be  made  when  standard 
tnan  anthoritiefi  give  the  normal  ti-niperature  of  cfittle  from  101  to  101.8^'  F;  Dr. 
.Sehroeder,  of  this  Burean,  who  has  had  much  experieiire  iu  applying  the  tuber- 
cnnn  tent  for  tuberculosis  in  cattle,  tinds  that  the  norinal  temperature  of  cattle  varies 
&xim  101-  tu  10.1    F. 


3c«©ini>er  JJB,  otie  steer  vrtm  reported  sick.     The  anSiniirwaJi  viiiit«m  aiKl  found 

\w  dikll,  puke  Htrtinj^,  regtilar,  56  xier  minlli^^  Jorik  ^*ample  of  urine  ut  6.10  p.  m., 
beiri^  tln^  tbird  pa^suge  in  30  miuutes  (Lab.  No.  IIH).  Urine  Afterwards  passed  am 
follows :  (>/20,  G.2r»,  6.29,  and  S.32, 

December  20,  three  yearling  steers  were  purchased  by  Mr.  Craig  and  pl»t!«cl  in 
the  c'orntu'^Id, 

Deceiuber  23,  a  steer  was  perfectly  wel!  the  previous  tiveniug  at  siintlowii,  bat 
©arl,v  ill  the  moroiug  it  was  unubl©  to  get  up.  At  10.30  a.  iiu  the  pulse  was  about  OOp 
roenibranes  pale,  broathiii*^^  12  pet-  minute.  Dr.  McIntoHli  deiiiled  that  the  aninjal  wm 
imublfj  to  live  aud  had  him  killed.  A  post  morti*m  oKaminatiun  was  made  by  Dr. 
Mrlulu&h  and  every  parr  proiiouiire<l  normal  fxcept  a  slight  exudation  in  the  liver. 
Kxam  I  nations  and  enltiirea  from  spleen,  liver,  etc.,  by  litirriU  failed  to  reveal  any 
organisms. 

The  six  head  that  were  placed  in  the  tield  December  i:^  were  removed. 

To  ascertain  whether  the  nmut  was  re-sponsible  for  the  disease,  about  60  pounds  of 
it  wer«  tolletted  and  fed  to  a  grade  Jerssey  kteer,  with  grain  nnd  hay  as  follows ; 

From  llereinber  13.  1881*,  to  January  2,  1S9<\  120  pounds  of  graio,  lit*  pounds  of  hay, 
20  pound.**  of  sniTit,  and  371  poiindH  of  wat*  r  wero  given*  Vrmu  .lanuary  2  to  January 
21,  1800. 176  |M>iind8  of  grain,  135  pounds  of  hay^  and  39  pounds  of  umut  were  fvd  and 
366  ponndM  of  water  given.  When  the  experiment  was  begun  iJecember  13, 188i*,  the 
steer  weighed  5tj0  pounds.  January  2,  181*0,  ho  weighed  551  ])onndf*,  and  January 
21,  555  i»ouiidfi.     No  evidenee  of  disease  was  discovered. 


A  LETTER  OF  INQUIRY  AMD  A  SUMMARY  OF  THE  REPLIES. 

The  abseDc*^  of  reliable  data  concerning  the  nature,  distribution,  and 
importance  of  tlits  disease  led  to  tli©  i^Hidtig  of  a  circular  letter  in  18i)I 
ii>  a  large  number  of  farmers  aud  cattle  raiser.s  by  Dr.  \K  E.  tSaliiioUj 
Chief  of  the  Bureau^  for  the  purpose  of  obtaiuing  more  extended  infor- 
mation coiiceriiiog  this  disease.  Althou^^fh  tlie  replies  to  tlie  varioas 
que.sticiiis  in  tins  letter  can  not  be  considered  from  a  scieutitic  poiutof 
view  altOis:etl»er  accunite,  they  were  given  in  good  faith  aud  indicate 
the  ideos  then  cntertaiued  by  interested  parties  concerning  the  nature 
of  this  disease.  Daring  the  jjast  few  years,  however,  the  **  germ  the- 
ory," ua  announced  by  Billings,  has  become  better  known  through  the 
liublication  of  his  results  and  is  more  generally  accepted  as  thecnrrect 
explanation  of  tliis  niysteriouvS  disease.  Furthermore,  the  replie^s  re- 
ceived are  important  in  showing  the  ecouotuic  intportauce  attached 
to  this  disease  by  those  who  sutler  most  from  its  ravages.  The  letter 
and  a  suininary  of  the  replies  are  appended: 

WAfiHiNGTON,  D.  C,  March  tO,  189L 
Special  Corrzspondf.nt  of  the  Bureau  of  Animal  Indcstry,  Department 

OP  Aguicultcre. 

Sir:  For  many  years  cattle  feeders  and  stockmen  have  ret  oj;rnized  a  disease  which 
haa  caused  exteosive  losses  among  their  cattle  in  the  fall  of  the  year  wbeii  the 
aaimalfl  irere  turned  into  corntieldii  t^  feed  upon  stalks. 

Various  causee  have  been  aasigned  for  the  troublej  such  as  smnt^  iudigestion  from 
the  bard^  woody  uature  of  the  stalks^  and  iaek  of  nittrimeiit  in  the  leaves,  lack  of 
aiilt^  insufficient  supply  of  water,  and  a  germ  producing  Xha  so-called  **  corustifclk 
disease/* 

This  Bnreau  contemplates  entcrinji;  upon  jm  investigation  into  the  nature  of  the 
tuftlady,  but  before  eom^meucliig  the  critical  eiaminatiou,  for  which  uidtt^rial  can  uot. 
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beseenretl  tintil  next  fait,  we  wmh  to  collect  infonnatian  conoeming  the  prevnlenee, 
sjmptomSy  aud  otber  facts  relating  to  the  (li«ieu8e. 

Accordingly  this  ciretikir  letter  hua  beeti  iiddresBed  to  you  uh  n  special  correspond- 
cDt  of  the  Burewu  of  Aniiniil  ludustry  with  the  hope  that  your  experienco  will  he  a 
vailuftble  aid  to  us  in  the  invest igiitioti. 

If  tbo90  recMdving  thin  cireulur  will  promptly  and  a»  acciiratidy  as  poaaildo  iinswer 
the  q^ttefttious  on  the  oppo8it<5  pagi3  tliey  will  confer  a  favor  <m  Ibe  Bureau  and  assist 
in  collectiug  iofornuition  which  inny  prove  of  grout  importance  to  the  cattle  iudustry 
<»f  the  Unit-ed  IStates. 

A  retuni  envelope  is*  inclosed,  which  ran  be  used  wilhoui  the  payment  of  poi^tage. 
Yery  respevtftilly, 

D.  E.  Salmon,  Chief  of  Bureau, 

QUESTION  8, 

(1)  Hare  yoTi  or  yoar  neighbors  ever  lost  cattle  from  tiiruinij  (ht^iii  into  conistaLk 
fieblsf 

(2)  How  m&ny  cattle  were  turned  into  the  fleldei  and  how  many  «liedf 

(3)  How  were  cattle  fed  l»efore  beiufj  turned  int<i  the  t'ornatulk  fiolde! 

(4)  Hciw  soon  after  they  were  turned  into  the  stalk  ticlda  did  any  of  the  cattle  diof 

(5)  How  long  before  deaths  ceased  f 

(<>)  What  were  the  general  Bymptoms  of  tlie  disease ? 

(7J  Did  stock  receive  a  liberal  supply  of  salt  and  pure  water! 

(8)  I>id  they  receive  any  food  in  addition  to  the  cornstalks f 

(9)  Have  yon  noticed  that  some  tiebis  in  tin?  same  neighborhood  are  more  danger- 
ous tbati  others  at  the  same  time  of  year  f  If  so,  was  there  anything  in  the  situation 
of  the  field  or  condition  of  the  gtalk^  to  account  for  itt 

(10)  Have  yon  observed  any  disease  of  the  cornstalks  in  the  ihihU  where  the 
oftttle  disease  was  contracted  f 

(11)  Have  any  horses  or  other  auiiualft  died  froui  turning  them  into  cornstalk 
asldsf 

(12)  Is  the  diseaae  becoming  more  frequent  than  formerly^  or  is  it  disappear! ngf 

(13)  Do  you  take  any  precautious  for  preventing  the  disease!  If  bo.  what  are 
they,  and  what  is  your  suocesaf 

There  were  received  from  the  States  of  Indiiina,  Illinois,  Iowa,  Ne- 
bniska^  Kansa^s  si»d  Missouri  it  total  of  034  replies  to  tliis  letter,  in 
which  »on»e  or  all  of  the  i|iiej!4tion4i  were  aiiHwered.  Of  these,  39^ 
reported  that  either  they  or  their  neigbbors  lor^t  cattle  in  cornstalk 
tidd»  the  preceding  year.  8ixty  nf  these  correspoiulents  re]K*rted  the 
disease  in  horses^ and  enriousfy  enough  32  of  them  resided  in  the  State 
of  Kansas,  Ei^rht  reported  it  in  sheep,  and  H  of  tliese  wen'  Iron)  Kan- 
sas,   Tlie  disease  was  not  reported  to  i>rcnr  in  other  animals. 

A  i}€riisal  of  the  replies  to  question  3  shows  that  the  great  majority 
of  the  affected  cattle  were  on  pasture  land  prior  to  turning  them  into 
the  cornstalk  fields. 

The  time  that  elapsed  after  turning  the  cattle  into  the  cornstalks 
until  desith  occurred  is  reported  to  be  from  four  boms  to  two  mouths. 
Of  the  328  answers  to  the  tburth  cpiestion,  48  of  them  stated  that 
death  occurred  in  twenty  four  hours:  r*9  in  two  days;  4o  in  three  days; 
23  in  four  days;  20  in  five  days;  13  in  six  days;  47  in  seven  days;  ."jL  in 
ttitm  one  to  two  weeks;  15  in  three  weeks;  .1  in  one  month,  and  5  in 
from  one  to  two  months,  A  few  others  indicated  its  occurrence  in  from 
four  to  eight  hours. 
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Tlu.'  KynTptoms  «;riveii  were  very  iiimjerous.     iTKli^estioii,  Woatiiig, 

coiistipiitit>ii,  "cra/y,"  **8tiipi(l/'  anH  ^*dry  iiiurniiu''  weiv  sfiiterl  ti>  be 
irjilioatifms  of  tlie  presence  of  tbe  clmeaae* 

Fourteen  outbreaks  were  repoitetl  tu  liave  Heearreil  jiimiug-  <';atle 
wliii  b  were  siippliefl  with  ^aJt  but  m»  water;  o5  outbreaks  ortntrrecl 
where  there  was  plenty  of  water  but  no  salt,  lu  254  of  the  outbreaks 
reported  tbere  was  au  abuiidaut  sup])ly  of  both  water  and  salt,  and  iu 
12*^  outbreaks  tlie  * -at  tie  reeeived  neither  salt  nor  water. 

In  answer  to  the  fjiiestion  concerning  food  other  than  theeornstalkt*, 
302  people  replied  that  no  other  food  was  given,  while  107  owners  ied 
hay,  si  raw,  j^raioj  or  allowed  the  caJtle  lo  run  at  will  rn  piksture  or 
meadow  land  {usually  nnnidow).  The  reply  to  this  question  was  omitted 
in  over  200  of  the  returned  letters. 

To  the  ninth  question  the  answt*rs  were  equally  divided  between  yes 
and  no.  Some  men  stated  that  low  ground  was  numt  dangerous,  others 
that  the  disease  oeeurred  upon  high  ground  most  frequently.  The  pres- 
enee  of  smut  (  UHlUngo  inaidm)  was  tlie  oidy  abnonnal  t»ondition  of  the 
cornstalks  leported  and  was  indieatrd  in  about  one-third  of  the  (leMs 
where  t!u'  disease  occurred. 

The  answers  to  the  question  whether  the  disease  is  bH^oaiing  more 
tmpient  than  tVannerly,  or  is  (bsappearin*::,  are  interesting.  Of  tliose 
who  rejdied  to  this  question  ILl  staled  that  it  was  common,  r»4*  stated 
that  it  was  ou  the  increase,  while  2fU  wrote  that  it  was  decreasing,  and 
a  few  others  stated  that  there  was  no  snrh  disease. 

Nuinerous  methods  for  i>reventiug  the  disease  were  indicateil.  Fur- 
nishing the  animals  with  an  abundance  of  salt  and  water  and  idhiw- 
iiig  th«*m  to  renuiin  in  the  stalk  fields  for  *mly  a  short  time  each  day 
during  the  first  few  days  appear,  however,  to  he  the  most  common  pre- 
ventive methods.  Tlie  removal  of  smut  conies  next.  The  tact  that  the 
disease  appeared  where  these  precautions  were  taken  elimrnates  the 
desirability  of  considering  them  further  than  to  ijoint  out  the  fact  that 
thus  far  no  ellicit'ut  means  of  prevention  has  been  iulopte<l.  A.  few  of 
the  customary  i)reventive  measures  will  l»e  considered  in  conrjectiou 
with  the  outbreaks  investigated. 


SPECIAL  INVESTIGATIONS. 
METHODS, 

The  investigation  into  tin^  nature  and  cause  of  ibis  disease  was 
lattended  with  many  ditlirnlties.  The  t;icts  that  the  disease aiq*ears  at 
irregular  intervals  over  a  large  territory,  that  therein  nn  certainty  of 
its  appearing  or  recurring  in  any  particular  locality,  that  the  atiectcd 
nninuds  are  usually  found  dead,  and  that  frequently  all  the  deaths  in 
an  outbreak  oi-cur  itj  a  single  day  rendered  the  a*loption  of  a  method 
f<u*  procuringsuitable  material  amatter  of  considerable  diflknilty.  From 
the  existing  liuowledge  of  the  disease  it  wns  evident  that  lalMuat^iry 
work  was  quite  as  essential  as  post-mortems  for  the  success  of  the 
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investigatioiu  TliecoTiditioDsmeiitiontHl  rc^udered  Tn?cessary  the  adop- 
liou  uf  some  plan  whereby  notice  of  the  ficeuiTeiieeuf  the  di-sease  could 
be  received  promptly  and  tlie  urtecteil  herd  visited  in  the  shortest  ik»8- 
sible  time,  A  eureliil  coiisideralioii  id'  these  and  other  conditions  neces- 
sary for  this  inventigatiou  led  to  tlie  eonelusiun  thiit  souto  phu'e  within 
tho  infecteil  district  shijuld  l»e  st'lected  where  the  ueee^jsary  laLioratory 
facilities  conld  be  ulitained,  ami  fVorn  wliieh  it  woidd  be  possible  to 
reach  iheafl'ected  animals  l>efoie  il  w<»idd  he  tt*o  late  to  make  the  desired 
observations. 

In  carrying  out  thin  plan  arraDgenients  were  made  with  the  authori- 
ties of  the  SUiU^  experinieut  Btatiou  at  Ames,  Iowa,  whereby  the  use 
of  their  bacterioh>^ncal  laboratory  was  obtained.  Further  assistance 
wats  attbrded  by  the  cooperation  of  Drs.  Stalker  and  Niles,  of  tlie  veteri- 
nary department.  Dr.  Nih's  asKisted  in  many  of  the  postnjortems  and 
in  the  hilwratory  work.  Through  the  kindness  of  PiHifessor  Wilson, 
director  of  the  station,  a  nut  ice  of  the  intended  investigations  was 
inserteil  in  nearly  all  of  the  county  paiicrs  ajid  all  of  the  a^iiicultund 
journals  of  Iowa,  requesting  that  notice  of  all  outbreaks  of  this  disease 
should  be  promptly  sent  to  the  State  experiment  station.  Almut  one 
hundred  letters  w^ere  als4>  sent  by  the  chief  of  the  Bureau  of  xVninml 
Industry  to  cattle  raisers  who  liad  replied  lo  the  eirenlar  letter  of  the 
year  before,  asking  them  to  report  promptly  any  outbreak  of  cornstalk 
disease  in  their  hieahty,  as  steps  were  being  taken  to  impure  into  its 
rauseaud  means  of  prevention.  Through  these  arningements  it  seemed 
highly  probable  tliat  the  opportunity  would  be*  given,  in  view^of  the 
extensive  losses  previously  rejjurteii,  to  make  careful  observations  on 
msiderable  number  of  aH'ected  animals  liotli  beft^re  and  after  death. 
'^Kotwith standing  these  preparations,  it  was  fontul  to  be  impossible 
to  receive  notice  of  tlie  appearance  of  the  disease  and  to  reach  the 
iiife4^te<l  herd  before  the  disease  w^as  over  and  the  dead  animals  in  sev* 
eral  instane€*s  advanced  in  postmortem  changes.  The  ilisease  usually 
occurre*!  from  KMLI  to  300  miles  Irnni  Ames,  and  as  w^ord  was  not  sent 
nntil  one  or  more  deaths  had  orcunedi  and  then  by  mail,  it  is  eviib^nt 
that  with  the  utn»ost  promptness  from  one  to  four  days  must  ehipse 
after  the  time  of  the  ilrst  death  until  the  examination  was  made.  It 
is  a  significant  fuct  that  in  181*2-03  only  one  outbreak  (*ccurred  near 
Ames,  and  in  this  instance  one  of  the  two  animals  that  died  was 
fimnd  dead  and  the  other  w  as  sick  hut  two  hours.  However,  several 
outbreaks  were  visited,  and  post-mortem  examinations  were  made  on 
a  number  of  animals  within  a  lew  huurs  after  death. 

The  method  of  investigation  followed  in  ISOli  was  t«>  make  careful 
[K)St  mortem  examinations,  to  nmke  a  large  number  of  cultures  from 
tlie  diflerent  organs  of  all  the  animals  that  w^ere  in  a  suitable  eomli- 
tion,  to  preserve  in  alct^hul  c>r  Milker's  tlnid  laeces  of  tl»e  tissue  for 
microscopic  exaniinatmn,  ami  to  takt*  to  the  laboiatoiy  at  Ajues  large 
piece**  of  the  organs  for  inicroscoiuc  study  w^hile  they  were  in  fresh 
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condition,  and  for  additioniil  ciiUiires  when  deemed  advisable,  A 
large  ninober  of  eover-^la-ss  lueparatitms  from  tht*  bitjoil'  ami  various 
organs  were  hIso  made  at  tie  postmortem,  iiwd  subseijuentJy  st^iuied 
ami  examined  iiner  n.st'Ot>ira Ily. 

In  181>o  ])r.  F.  L.  Kilborue  investigated  several  outbreaks  of  tUe 
disease  iu  lowiu  He  made  the  post-mortems,  and  sent  cultures  and 
tissues  tt>  the  laboratory  of  the  Bureau,  when*  they  were  carefully 
exammed.  Although  lliis  method  was  attended  witli  many  disadvan- 
tages, it  was  iu  a  measure  quite  satisfactory. 

Frorji  the  symptoms  of  this  disease  reported  in  1S92,  tVie  possibility 
of  its  behig  an  al!eeti*)n  of  the  nervous  system  resend>liiig  rabies  to  a 
certain  extent  wiis  suggested.  This  theory  was  sti^engthened  by  the 
existeneeof  a  disease  among  eattle  at  (ireen,  Iowa,  iu  the  fall  of  1H1»2, 
whieh  eouhl  not  be  ditlerentiated  fr(*m  rabies  by  tire  symptoms  mani- 
fested or  by  rabbit  Tuoculatious,  aud  iu  which  a  history  of  a  dog  bite 
eonld  not  be  obtained,  (See  jrage  71, )  The  determination  of  this  point 
by  rabbit  iuoen  kit  ions,  thu  re|>etition  of  tlu^  bacteriological  work,  and 
the  carjyfug  out  of  certain  feeding  experiments  for  the  pur[»ose  of 
testing  the  extent  of  the  intection  in  the  ctu-ntields  where  the  disease 
oecurreil  were  the  lines  of  investigation  followed  in  18UX 

The  absence  fd'  recorded  data  ou  this  disease  has  led  to  a  souiewhaT 
detailed  account  of  the  conditions  under  which  the  various  outbreaks 
oceurie*!,  and  the  appearances  fouiul  upon  post-mortem  extnuimition 
of  certam  of  the  aMinnils.  In  the  history  of  the  outtueaks,  as  w(Ol  as 
all  facts  relating  to  tiie  individual  animals  )>ri*>r  to  the  iMmt-mortem 
examinations,  we  must  rely  necessarily  upon  the  statements  of  the  own- 
ers who  were  carefully  riuestioued  coueerning  them. 


OUTBREAK  NO.  I. 


Thisontbreak  occurred  on  the  farm  «»f  Mr.  John  Bixh^r.  located  aliont 
3  miles  west  of  Ked  Oak,  Iowa.  M\\  Uixler  h;ul  abtuu  70  animals 
(calves,  cows,  and  steers)  whnii  had  pastured  ou  prairie  laud  during 
the  summer.  About  the  1st  of  Noveml»er  the  cattle  were  turned  into 
cornslnik  and  cloviT  tiehls  (liU  atTes  of  ejirh).  I'or  the  first  six  days 
they  were  allfjwed  to  remain  daily  in  these  fields  one  aud  one- half  hours 
in  the  morning  aud  the  same  time  tluring  the  afternoon.  After  six 
days  lliey  were  allowed  to  run  iu  the  cornstalk  field,  meadow,  aud  pas- 
ture at  will.  It  was  observed,  however,  that  they  remained  almost 
entirely  in  the  cornstalk  and  4'lovcr  lields.  All  the  iields  were  ou 
upland.     The  cattle  had  plenty  of  salt  aud  well  water. 

Knveml>er  11  the  cattle  were  yarded  for  dehorniug  ]mrposes,  and  each 
animal  was  noticed.    They  all  appeared  t*>  be  well.    On  the  following 
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'In  oilitition  to  thpiic,  frefib  pri^panitions  of  Ulnorl  were  made  and  sealed,  ro  that 
th«5y  could  bo  I'xnniiiied  iiofroHrupinilly  befuni  drying.  It.  wa.H  fMund  iliut  wbitt? 
wax  eoidd  be  used  with  luiich  auores.'i  \n  avulmg  thi-«o  moonta.  Blood  rouJd  he  kept 
fresli  for  trum  oigbtufu  lo  tlorty  lioiirM  by  Uuh  jdan. 
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monnng  a  2'jear-oM  steer  was  foiiiul  \y\T\g  in  a  iiatnral  position, 
excepting  tbe  head  whirh  rested  cm  the  ground  and  moved  continu- 
ally from  Hide  to  Ride,  He  conlil  not  be  indneed  to  ^et  up.  The  frost 
on  tbe  grass  slniwed  tliat  lie  bad  not  tinuinlered  about,  lie  remained 
in  this  position  throogliout  the  day  and  died  early  in  tbe  ni^lit. 

November  14,  the  cattle  were  driven  to  water  about  11  o'ehx'k  in  the 
morning.  A  2  year  old  steer  was  observed  to  tarry  Itebind  the  others* 
At  li  oVhx^k  he  was  louod  lymg  in  a  dying  condition*  Do  was  very 
much  bloated,  and  died  without  strnggbng.  No  other  cattle  died, 
although  they  e<iutinued  to  run  in  the  same  t1ehls>  Notiee  of  this  out- 
break wa^  not  received  for  three  days  atter  the  last  (hMth  had  occurred, 
Owiiig  to  the  fact  that  the  animals  had  been  skinned  immediately  after 
death,  and  that  the  temperature  had  been  beh>w  freezing,  the  ]>ost  mor- 
tem changes  were  tH>t  so  far  ad vn need  as  would  ordinarily  be  expected. 
They  were  examined  November  IS, 

No.  1  {StEKR  2   YEARS  OLD)* 

This  itQimal  had  bf*en  dp  ad  live  tliivB  nml  was  mnvh  bloatpfb  nrnln  uppeareil  to 
\m  oornitil;  no  oviilence  of  congtiHtion,  Th«ro  wan  a  Blight  pij^nientatioii  of  the  pia' 
ore  r  t he  fro  n  ta  1  1  ol>es*  F i  r » t  a u  d  hi:  r  o 1 1  rl  s  f  i  mm  vh  s  w  ero  J  i  onii  at.  11 1  i  n I  b t ri  ri la  < •  h  ve r,y 
hard;  rouht  be  deiitctl  with  the  thnmh  only  with  diHifiilty;  r-ont^^fits  vory  dry; 
miieosa  stotighed  oir  (proTmUly  ilne  to  post-mort«ni  chiin^es).  The  nnicoKu  of  the 
tnir  *toiii3icb  deeply  reiltleiierl  in  phues,  apparently  due  to  Idood  tixtrftvafljition. 
Tbe  mncosii  «»f  the  duodenum  aud  upper  jrjunnm  reildened,  i?;prinlcleil  with  hemnr- 
rhiigir  iirwLS,  nnd  covered  with  a  riuico-fMirnlent  «nhat:iii<'e.  The  edges  o!'  the  fcddd 
i>f  Ihe  mueosa  in  the  cji-eimi  and  colon  also  reddeued.  Keetnin  appeared  to  he  ironiml. 
Lirer,  splet^n,  am]  kidnrvB  difteolored  iind  soft,  due  largely  to  decomposition.  Lym- 
phatics normals    No  bepuUx.itioa  of  the  luniks. 
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No.  2  (STEEU  2   VEAR5  OLD). 

ThiA  aninial  bad  been  dead  nearly  four  days.  He  woa  bled  while  in  a  dying  con- 
flitioti,  and  eonsequentl^v  the  powt-mortein  eluiogei*  were  lenn  jKlvatieed  thau  in  No,  1. 
The  hram  wae  pule;  sumll  auionut  of  pi<j;meiit  over  frontal  lohea.  The  third  atonuvch 
waAltnn;  cont«nt8  dry.  The  fourth  Htomach  nnd  iiiteBtines  f^howed  more  iiiti^iiae 
tong^stion  thnu  in  No.  1;  no  hemorrhaj^ee.  Hall  liliidder  eonhiiiied  eouHideriildts 
thick,  viscid,  ^eenish-yellow  hili*.  Kidneys  imle,  Spleen  and  |yin[dmtics  appeared 
to  he  normal.     Liver  reddened;  edjtfes  rounded.     Lun«;3  not  diseuHeil. 

Hnrterinhutieai  esaniinatioHr — Cultures  were  made  Iroiti  Hteer  No.  2  only.  Tnhe8  of 
igpir  were  inoeulated  with  ]iiece»  of  the  hram,  liver»  and  kidney.  The  tuhes  inoeu^ 
l%ted  from  the  kidney  remtiitied  elcar.  The  others  developed  into  iiure  eiilture»  of 
ftaciiluM  coii  c0mmuHt8,  A  rabbit  inoetilsited  Htihentaoeom^ly  with  0.5  c.  e.  of  a  hon> 
Ulon  ciiltwro  Tumatfied  well.  This  organ inm  was  studied  carefully,  but  found  to  pos- 
sess no  pn>pertiea  uunfiuat  for  the  eoloii  haeiMus, 

CoTeT-glaKA  preparatiorm  were  made  froni  the  various  origans  at  the  antopsy.  Tho»e 
BEUule  from  the  kidney  and  liver  eontaiiied  ]iuirefactive  haeteria.  In  other  prepan»- 
tions  no  haetena  were  diseovered* 

Microscopic  eiamination.—Ko  niieroaeopi<'  ei^aniination  was  made  of  the  cirgaiifi 
from  No.  L  Tbe  brain,  liver,  and  kidneys  in  Nu.  2,  examined  in  a  fresh  condition, 
showed  ailvftDoed  poat-mortem  changes.    There  was  an  abnormal  amount  of  blood 
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•This  pigmentation  is  not  uncommon   in  healthy  enttle,  as  determined  hy  the 
ejiAiitmatiou  of  ike  brains  of  a  largo  number  of  auimalH  slaughtered  for  beef. 


in  lilie  liver,  cell  nuclei  vtsiblf',  celliilnr  protoplasm  ^aiinlivr.  KpitLi?lioni  of  the 
kiilneyft  grriniilnr.  Stained  ecctititis  of  the  liver  from  pieces  hardened  in  aleobol 
evhiUited  a  granular  eondition  id* the  cellaj  the  iitielei  were  broken  up  Lnt  tbeir  out- 
line was  nnchiinijed.  There  were  few  freo  nuclei.  In  areas  involving  a  variable 
nundior  of  lobules  the  intrub>!Mih*r  ejipillarieH  were  distended  wilh  blood,  the  liver 
cells  being  »e])arated  frf»m  each  other.  The  blond  enjL;or!Lji''inct]t  was  more  mtftiHC  tn 
the  inner  zones  of  the  lolnile'i,  in  Kinnbir  sectifnin  <>f  the  kidney  a  few  of  the  4':ipil- 
biries  weredi»tended  with  blood.  Kpitbeliiim  ^anuliir  (probably  dne to poBt-mortom 
changes). 

Ill  Heetions  of  both  liver  and  kidney  ntiiitied  with  aniline  <lycA  a  few  pntrefaetive 
_  bacteria  were  observe*!. 

OITTBREAK  NO.  2. 

Mr.  E.  E-  Francis,  reniiUn^  ueav  Wale;^,  Iowa,  lost  one  heifer  in  acorn- 
stalk  field.  October  2U  IMr*  I^^ rancid  ttiriicd  5fj  cattle  iti  a  cornstalk  iield 
iitr  i*hont  two  hours,  ^vhen  tbcy  were,  retnrtied  to  the  piistnri\  Tliere- 
after  the  eattle  were  in  the  field  coutinuously,  and  uUliongh  they  had 
access  to  a  nieathiw  tbcy  were  i>bserved  to  renmiu  in  the  cornstalks^ 
most  of  the  time.  The  corn  was  on  npland.  There  was  an  unnsiially 
srn;ill  jinionnt  of  smut.  Tlie  eattle  had  |dcnty  of  gidt  ;ind  well  water, 
November  I,  three  days  alter  the  aniuials  were  turned  into  the  corn- 
stalk  tieftK  a  heifer  jippeared  to  be  dull,  and  the  next  niorninie  she  was 
frmnd  dead.  She  was  examined  by  Mr,  Francis,  wln^  fuund  the  rumen 
fall  and  tjuite  hanb  Ko  other  lesions  were  noticed  by  him.  The 
remaining:  eattle  cfrntinued  to  run  in  the  cornstalk  field,  but  no  other 
deaths  oi'curred, 

tJlITHRKAK  NO,  8. 

This  outbreak  occurred  on  a  farm  worked  by  Mr.  }j,  W.  Williams, 
located  3i  miles  from  Ames,  Iowa.  Mr.  Williams  liad  13  acres  of  corn. 
It  was  on  upland  with  the  exeeptiiui  of  a  low,  tile-draitHHl  area  of 
about  one-fourth  aert^  wbicli  was  said  to  have  been  wet  during  the 
siuini^  and  early  summer.  On  this  area  the  eoni  w^as  small,  but  was 
sidil  til  liave  had  a  ^^ood  ctdor.  The  corn  throng^hout  the  tiehi  was  thin 
(few  stalks  in  each  hill)  and  tlie  stalks  lar^c,  Ther(^  was  verjMittle 
smut. 

November  22,  ^Ir.  Williams  turned  sevcti  cattle,  all  in  gootl  condi* 
tion,  into  the  cornstalk  lield.  The  hei^l  was  e*unposed  of  two  cows,  one 
3->ear  old  and  four  i;-year-tdd  heifers.  The  e;»ttle  were  left  in  tlie 
field  all  ilny,  Intt  yarded  at  ni^^ht  without  footl.  Tbcy  had  plenty  of  well 
water,  but  ni»  salt  until  November  2(k  For  the  first  two  days  they  had 
a^'cess  to  a  ntillet  tiehU  alter  which  tbcy  had  no  food  father  than  the  corn- 
stalks. Prior  to  turning  tire  cattle  mU*  this  liehl  they  had  been  in  a 
clover  meaduw.  The  animals  did  well  and  uo  ill  efi'eet  was  observed 
until  November  27.  when  a  2yeandd  heifer  was  found  dead. 

NovembiT  211,  the  3  year-old  heifer  was  apparently  well  at  5.30  a.  m* 
About  7  o'clfK'k  she  was  found  resting  stiuarely  on  her  knees,  the  head 
extended  an<l  restitig  on  the  ground.  She  was  frothing  at  the  month 
and  groaning  as  if  in  great  distress.     Mr.  WilUams  said  that  Idood 
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oozefl  fVom  the  anns  and  vaixiuji  before  dt^atli.  Site  did  not  ^et  np, 
dyiii*;  abcmt  9  h.  in,,  two  liours  after  ahe  Wius  first  okserved  to  b*'  sick. 
Tlie  autoi)sies  wnre  made  ou  bijth  animals  in  the  afternoon  eoojoiiitly 
with  Drs,  Kilborne  and  Niles. 

The  remaining  animals  wore  kejit  out  of  the  cornlield  for  a  few  days, 
alter  which  tliey  were  retnnied  without  further  hiss.  Mn  Williams 
had  never  befori^  lost  cattb?  witii  thus  disease,  and  so  far  as  eotihl  be 
learned  no  other  animals  bad  died  in  that  neighb<*rhr>od  wliile  feeding 
in  cornstalk  lields. 

Hogs  whifh  fed  on  the  earcaases  of  the  dead  animals  remained  well. 

No.    3   (A  2-YEAR-OLI>   HKIPER). 

is  mi'mutl  wuh  toiind  detail  November  27;  examinM  in  the  afternoon  uf  XoTem- 
l»er  2^.  The  post morteni  changes  were  consitlerably  aaTiiijc*^!.  Tln^  Hpkeii  wae 
tlj  enlarged;  a  l*loocl  cUtt  between  the  Mpleeii  and  tin*  nnuen  exteuilvd  over  \\n 
4  by  <J  inches  in  ibmm^ter.  The  wtomsicb  and  iiitt-^stiiMH  tbroiJi;hoiit  jijfcpi?;ued  to 
b«e  t)onu;ib  No  iiupaction  of  the  fbird  stomach.  Fi!>rous  tilths  on  tlx?  eutjil  »iirfac'« 
of  the  omentum  reddened  from  capillary  injection.  Liver diHt-olored  hy  po^t-murtcm 
nbanj;ej«;  jj«»  hemoiTbii^eit  observulde.  About  lfM>e.e,  of  clear,  viscid,  rcddisb-calored 
hUe  in  the  gaH  bl^Mbler.  A  few  pnnetifonii  bemorrhages  bcm'atb  the  capsule  of  the 
kidney;  the  bloml  vessels  of  the  cortex  «bghtly  injeeted.  The  bladder  was  empty, 
Lytnphatio  glands  cotitainotl  a  few  Auiall  hemonliHges.  Lunirs  normal.  Pnnrtirurm 
b«morrbagcft  heneath  the  epicardinm  over  both  veotrit  les.  No  blood  extravasations 
detected  betieath  the  eiulocardiiiitj.  Several  beuiorrbagic  areas  along  tbo  aorta.  Tbe 
brain  was  normal  in  color  and  e«>ijaisteney. 

Bacteri&loijical  eritmination. — A  tube,  of  agar  and  one  of  lnoiillon  were  inocnlated 
with  Branll  pieces  of  the  Jiver,  and  a  tube  of  agar  was  inoctilated  htnA  tht?  kidney. 
The  tube  inoeulated  m  itb  the  kidney  rcniiOtied  clear.  Tliose  inoi  iilatetl  with  tbe 
lirer  developed  into  pure  ciiltures  of  a  mieroeoccna.  It  possessed  no  patbogeuie 
pfoperties  an  determined  by  rabbit  itiOfiitntiooK. 

CoTer-glass  preparations  were  made  from  tbe  Uvefr  apleeti,  kidneys,  and  bjood« 
Tbo§6  made  from  the  Apleen  sbowedf  wboa  properly  stained^  pntrefactive  boeteriifc* 
Kobfteteria  could  be  detected  io  the  others. 

Microteifpic  exami^af ion,— Tbo  cbangen  that  bad  taken  place*  in  the  ti»»iie»  after 
dratb  were  ho  well  marked  that  examination.*^  were  made  of  the  kidney  and  liver 
only  in  the  frenb  condition.  The  parencbymatona  tissue  was  i:raiinlar,  naclei  not 
jlptinct.  In  sections  cut  by  the  parafliii  method  the  kitlney  exhibited  no  well- 
iClirked  abnormal  obange.  The  nucbri  td'  the  tuliobir  e[ii1belinm  were  ijiiite  di^tiuet, 
Wt  tbe  cell«  were  slightly  swollen,  and  their  free  sarfaees  sooievvhat  Itruken;  tbe 
oatltne  remained  intact.     The  intralobnlur  blortd  spaces  were  tilled  with  blood. 

No,  4    (A   3-YKAU    (if.H    IIKIFKR), 

The  examination  waa  made  ubont  four  bonrs  after  deatfi.  The  nnimal  had  been 
ikinnwU  bat  the  iut-emal  organs  were  not  cold.  Considerably  bloated,  naid  to  b© 
lM)iit«niortem. 

Tlie  spleen  'was  enlarged  to  fnlly  twice  itw  tiormnl  size,  fleniorrhage  between  cap- 
Mile  and  peritMueum  extending  over  irregular  areas,  covering  nboitt  one-lhird  i>f  the 
viitire  ental  aurface  t»f  tbe  organ;  pol[)  »oft  nod  of  a  nniform  deep-red  color;  mal- 
(»igbian  bodies  were  visible. 

There  was  consideralde  light  straw -eolc^red  o-denm  abont  tbe  peritoneal  attneb- 
laentA  of  the  livex,  the  adjacent  coils  itf  the  dundennm.  and  tbe  gall  bhidder.  The 
liv<?r  WW*  moeb  enlarged;  edges  rounded.  The  entire  surface  was  nu»tl\M  \x\tVv  \i\\t- 
pli«h* black  hemorrbujir'''  areas  varying  from  1  to   10  mm,  iti  ^iMuelfcT*,  k^*\u*&\iXV| 
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uent.     The  intt^n^euin^  area  was  of  ii  deep  mlilislj  color  mottleil  yv 

imoTTha^ir  iiifftruts  varyin^c  rnoii  1  to  <>  lum.in  dhmiolcr.  Arhu  indistinct;  |»aren- 
chymat^'Meily  bi<iki"ii  di>\vui.  Aluont  2CNU".  v.  of  a  closir,  not  vmcid.  i^^n^'iiiBh-yillow  Idle* 
Benefttlitbeiii!if'Os:ii>f  tliL^f^all  bladder  were  several  snialJ  iYreaH<*fbkind  extra vftnat ion. 

T\m  IddoeyH  wer<i  ubi^litly  eoLir^.'^od;  bi'tiralli  tlje  capsule  there  wero  a  consider^ 
able  tinmlwr  of  ptiiictiform  hemorrbaij:f8.  Cnpsale  normal.  Cortex  thickened  and 
the  blood  vesseln  lu  jecttMl ;  Tiiednllary  portion  apparently  nr^nual.  Considerable  bein- 
orrbajLje  between  tbo  kidney  tissue  proper  aud  the  coiineet(%e  tisBuw  of  tlie  pelvis* 

The  c*>ijt«nt«  and  conditions  of  the  mucosa  of  tbe  ninien  and  recticnliim  normal. 
The  contents  of  the  oinasuni  unnsnally  soft.  Mtieosa  norujul.  The  nmcosa  over  a 
few  of  the  foldB  of  the  aboniaHtim  congeat'ed,  ntherwise  normal.  In  the  diiodentitn 
extendiu>c  from  the  atoniach  for  a  distanee  of  3  to  i  feet  the  mneosa  was  sprinkled 
with  piinrtiforui  heioorrlia^efl,  likewise  similar  arenn  in  the  j<\jonnni.  In  tbe  ileum 
and  eaeiini  were  tieveral  area«!i  of  rongestom.  Colon  and  reetnni  normal.  Small 
blood  clot  ft  in  tbe  uterus.  Bladder  empty.  The  meseoterie  glaodn  have  beroorrha^ie 
areas  usually  in  the  cortex,  but  in  a  few  the  ii»e<liill,'try  portion  waa  involved.  Lnnga 
norma!, 

Heart  of  uonnal  size.  Tbe  blood  vessel  a  of  the  epicarditiin  injected  UTid  blood 
extravasation 8  alontj  the  course  of  the  vesseliHi  whieh  giro  the  benrt  ninHrJe  a  reddish 
(bloody)  appearauce.  In  the  lulventitia  of  the  aorta  were  a  brge  nnriiber  of  blood 
extravasations.  These  extended  at  iiTeji^iihir  intervaU  from  tbe  heart  to  the  dia* 
pbTagm.  Tbe  extravaaations  were  more  nnmcroiiH  over  the  anrirles,  beneath  tbe 
endocardium,  a  large  number  of  blood  extravasations  varying;  from  mere  poiuta  to 
areaa  a  centimeter  in  diameter,  many  of  them  confluent.     In  the  ri^lit  ventricle 

trava^ations  t overed  about  fonr-tifthn  of  the  entire  »urface.     In  the  left  ventricle 

eonsiilerable  area  of  its  rniloeariliiim  ami  aiirielo  was  bemorrbagic.  Upon  section 
the  heart  muselr  of  tbe  ri^bt  ventri<*lo  wus  found  to  bi*  heniorrbagic  lor  nearly  one* 
third  of  ita  thick ncH8,  and  in  a  few  areas  it  extended  en1rr*']y  through  the  ventric- 
ular wall.  A  cousiderable  nninher  of  blood  extravasations  ru  tbe  muscles  of  the 
left  ventricle.  Several  areas  of  the  endoeardium  were  of  a  grayish  color.  The 
blood  in  the  heart  and  aorta  was  ibirk  au«1  firmly  clotted. 

CimsiderabJe  hemorrhage  wna  found  over  ahcmt  four-fifths  of  the  surface  of  the 
cerebellum  antl  extending  fbiwn  between  the  cerebellum  and  cerebrum.  The  blood 
was  between  the  pia  and  tbe  brain  substiutco.  The  blood  veasek  over  the  cerebrum 
were  deeply  injected ;  no  hemorrhage.  On  Rection  blood  oozed  from  tbe  cut  ends  of 
the  smaller  blood  vessels. 

HacteriH^oifiittf  eramhiation.—Tuhvs  of  agar  and  those  of  either  lionillon  or  glycerin- 
agar  were  iiu^culated^  at  the  time  of  the  examination,  from  the  bhxid,  brain,  liver, 
spleeUt  kidney,  and  heart  muscle.  Lurgi^  pieces  of  tbe  various  organs  were  taken  to 
the  laboratory  in  sterilized  jars,  From  thej<c,  duplicate  cnUnres  were  made  on  the 
following  morning. 

Tbe  cultures  nnwle  from  the  liver,  spleen,  kiilney,  and  one  or  more  of  thowc  made 
from  eaeh  of  the  tdher  organs  remained  clear  for  several  weeks,  during  which  time 
they  were  sbippetl  from  Ames^  Iowa,  to  Washington,  1>.  C.  Subseiinently  a  few  o1 
them  flevehiped  cultures  of  various  spwies  of  saprophytic  bacterid*.  The  tubea  oJ 
agar  inoculated  with  the  heart  muscle^  tbe  bbiod,  and  brain  developed  into  eultnrea 
of  various  hai'teria  within  three  days.  The  culture  from  tbe  blood  waa  impure.  By 
means  of  agar  plates  two  bacilli  were  isolated  and  snbse(juent1y  carefully  studied. 
Tbey  possessed  no  pathogenic  properties  ami  resembled  in  their  cultural  character® 
ordinarily  observed  saprophytic  organisms.  The  agar  tube  ino*  ubited  with  th© 
heart  muscle  contained  a  pure  fulture  of  a  nonpathngenii"  motile  bacillus.  The  agar 
culture  from  the  brain  contained  a  Ktreptococcuj*. 

Tbe  agar  culture  from  tbe  kidney  developed  after  several  weeks  into  a  pure  culture 
of  a  motile  bacillus.  It  was  carefully  studied,  but  tound  to  l»e  r>f  no  pathogenic 
importance  m»  far  aa  conld  be  determined  by  inoenlations  into  experimental  animala. 


Of  cov©r-giasi"prepiira< iotiB  werf^^iMl  from  eacli  of  tlio  orgftus 
i  sulxtecpientl^  stained  by  Tarioii!*  mothoda  for  the  pnrpuso  of  ili?niunstratitj|r  Lar- 

ria,  btit  with  uef;:iittvc  r«Hulfs,  The*  (*iiKser|ijeut  examination  of  tifcrioim  nC  tbp 
TarioiiA  tiftfluea  prcftetred  in  alcohol  and  *»tiiinetl  lor  bacteriii  puve  siiuibir  rentilks. 

Mivro»voj)ii*  exantinatitm. — Sections  and  teased  preparationB  nf  all  of  tbe  orj^atm  of 
tlii^  animal  wcro  exauilDtd  in  a  frewb  condition.  Tin*  nearness  nf  tbe  animal  to  tbe 
jabiirsktcirr  rendered  tlii»  examination  iinimnally  Javonible,  Tlic  lesions*  dittcovered. 
bownver.  were  very  slight,  Tbe  liver  cells  were  usually  »omewbat  gronnlnr,  and 
0iirrottudt*d  by  a  largo  number  of  red  blood  corpnscleH,  ivbicb  filled  the  intralolnilar 
blood  spacoa.  Tlie  nuclei  were  visible  hut  broken  op,  giving  to  eaeb  the  appearanca 
of  an  area  more  or  less  thickly  sprinkled  with  deeply  staineil  pointK.  Clian^es  ronld 
not  be  detected  in  tbe  iuterlobnlur  tissue.  Tbe  spleen^  lympbaticw,  and  bruin  did 
not  show  abtionual  cbangcs  m  the  cellubir  eb^ments,  Tbe  blooil  was  very  can^fnlly 
eramioed  in  fresb  ^ireparations.  The  eorpyjsclt^w  appi'ari?d  to  be  ijomiah  In  the 
fttaiued  seetions  of  the  organs  jireserved  in  alcohol  and  Miiller's  tloid  and  r  ut  by  tbe 
jNUnffin  method  tbt^  enj;orj;ement  and  rupture  of  the  Idood  vc^*mIh  (ca|Mlbirtes)  vaih 
mora  tlistitict*     In  the  H\er  and  heart  muscle  tbi»  was  especially  well  marked.     In 

^tbe  liver  tbe  blood  engorgement  waa  intense  in  tbe  central  zone  nf  the  lobule,    Tbej 
oatltoes  of  the  nnclei  were  not  altrered.     In  certiun  limited  areas  free  nuclei  wer 
olk«erved. 
The  parenchyma  of  the  kidneys*  appeared  to  be  normal.     Uncertain  limited  areasH 
the  capillaries  were  distended  with  blood. 
In  tbcj  heart  muscle  the  eapillariefl  were  injeeted  about  the  hemorrhagic  areas. 
The  normal  markings  of  tbe  heart  mui^cle  in  the  thin  areas  were  not  etfaced^  the 
l«Bioiia  l>eing  confined  to  the  capillarie8. 
all 
all 
ca 


OUTBREAK  NO.  1, 


Tilts  outbreak  ort*iirrfH]  on  tbe  ftniii  of  Mr.  S.  P.  l\Iiller,  who  resided 
alKRit  5  miles  iiortlieiist  of  Red  Oak.  Mr.  IMillor  bad  14  arres  of  eorij, 
all  on  high  land.    Tbe  corn  was  good^  but  there  was  t^onsidenible  smut, 

Mr.  Miller  stated  that  on  November  ir>  lie  turned  21  cattle,  mostly 
calves  4  to  7  months  4)ld,  intt^  the  eonistalk  field.  For  severnl  weeks 
prior  to  this  they  had  been  on  clover  pat^ture.  For  the  first  three  daya 
the  cattle  were  allowed  to  remain  in  the  eornstalks  for  abont  three 
bourn  daily.  They  reeeived  salt  once  a  week  and  were  snpplied  with 
plenty  of  fresh  well  water.  They  were  allowed  to  rnn  at  will  in  a 
cU)ver  meadow  adjoining  the  eornstalk  field  and  apjieared  to  do  well 
for  eight  days  when  they  be^aii  to  die. 

November  2^i,  ei^ht  ilayn  after  tbe  cattle  were  tnroed  into  the  corn- 
stalk field  a  ealf  wa8  tmind  dead  and  mncdi  bloated,  with  froth  abcmt 
the  moatb  and  nose. 

Kovemlier  24,  a  yearling  was  fonnd  dead.  It  had  taken  water  twice 
and  appeared  perfectly  well  the  day  before, 

November  20,  a  ealf  wa.s  found  nnable  to  get  up.  It  appeared  to  be 
liitifi' and  conld  move  only  witli  iUlljculty.  It  appeared  to  sutler  very 
niueh;  head  down  and  eyes  rolled  np.  It  kicked  considerably,  and 
was  shot  in  the  afternoon  to  relieve  its  suffering. 

Kovember  29,  a  ealf  w;is  tbund  sick  in  the  nioriiing.  It  appeared  to 
be  **ci^zy/'  butted  its  head  agains-t  boxes,  and  made  desptM^ate  eliorts 
til  get  out  of  the  barn.    It  laid  down  in  the  forenoon  and  eould  \iOt* 


get  lip*  A  part  (if  the  tlmo  it  reiuaiiKnl  ruilct,  hut  :it  times  it  krckeil 
arul  brllowtnl  as  if  iti  great  distress.  In  the  aftemooii  there  was  a  nur- 
uial  j>aH8a*:e  of  tlie  bowels.  It  ate  nothing.  At  night  it  was  kiUcd  by 
a  blr^w  on  the  hea<l  to  leUev e  Us  siiflering. 

After  the  *ieath  of  the  foiirtli  animal  the  remaining  eattle  were  taken 
out  of  the  cornstalk  tieid  and  turned  into  a  similar  tieUl  on  th6  0]>posite 
side  of  the  road,  w  lie  re  tlicy  retnnined  well.  Several  horses  were  left> 
iti  tiie  infected  tield,  none  of  whieh  took  theilisea.se  Word  was  received 
of  this  outbreak  at  Ames  November  28.  Noventber  30  we  made  an 
examination  of  these  animals,  Init  owing  tn  wann  weather  the  post- 
mortem changes  were  too  far  advanced  in  ail  bnt  the  last  to  make 
examination^^  of  any  value  exeei^t  tt*  determine  tliat  tbe  lungs  were  Dat 
hepatized, 

Ko.  5  ^A  Calf  7  momiis  tHit). 

It  bad  lieen  tleail  almnt  fourti-on  liinirs  iiml  w.tk  r  oDsifk^rablj  bloated*  but  rn  goorl 
rnndition.  Tb«  powt-aiortPiu  €UanK^^s  were  »M;;bt.  Tbe  rapftiile  of  tbi?  fspb^en  was 
a(»par«?ntly  wJijifyitiv  tliickenod ;  pulp  »oft.  Tbe  capsnk'B  and  Bi/.e  of  tln^  kidiH\v»  were 
tiomiul;  cnrtex  reddr'iie^d,  dues  to  iiijectioiii  of  Idood  voNstda.  C'oiirsidcralde  blood 
pscuped  fmiii  tbt?  nmaU  veefitdt*  ou  sertioii.  Alioiit  7r»0  c,  c.  of  ( bm<ly  uriuo  iu  tlie 
bhiddLT.  Livur  of  tioniiaJ  size,  Ct'uters  of  tlio  nvwd  uf  a  deep  rLMbli,sli  tolnr ;  pi'riph- 
nry  piilf.  ('OTiHid*?r:ilde  blood  c-araped  on  Bertinu*  rntirlnbiilar  ti^KiiB  npparfMilly 
jjnniiaL  About  100  c  c,  nf  rli^ar,  dark,  \  iseiil  htle  m  fjall  hb'iddt^r.  <."ntifQiitH  iiud 
miiroea  of  tin*  (irst.  Kc^Dtid,  aiitl  tbint  HtoiuiKlm  mtiimii.  Tin*  lontontH  of  tbeoiTinHiiin 
dr3%  l>itt  nut  iiiipat^ted,  Tbu  blood  veswk  iu  tbo  diiodt'mjm  wrro  iiiJfi'liHl  iu  iiwii» 
for  ri  <li»tance  of  about  4  feet*  Miicoaa  of  tho  ileum  tipeply  reddened;  couteuta 
noniinl.  In  the  mtiro8a  of  the  csi^rinu,  cobni.  and  re*:tiiui  wi^re  arena  in  wbit'b  tlie 
bl(»od  r«A8tdH  were  deeply  injected;  contents  normal.  Lympliatir^  notitial.  Hi^art 
and  lungs  nomjnl.  Brain  tint  exuiuiried  on  a*oonnt  of  iniiiry  prodnciMl  in  liiniug 
tbe  aTilitiaL 

Btictrnvloifical  ejMmination. — Tiibe«  of  agar  were  inoculated  ivitb  Hiinill  pierr-n  of 
the  liver,  sjdiM-n,  and  kittney,  and  with  fleveial  loopn  of  the  heart  Idood.  About  20 
c*  c\  of  the  bbtod  were  taken  from  the  be.-irf  by  nieana  of  a  sterile  pipette  and  trans- 
ferred to  a  «terile  cottoo-ptni^j^ed  tube,  ft  remained  Hteril*^.  The  ttiben  of  agar 
inornlati'd  with  the  spleen  developed  into  pare  enltureB  <»f  a  motile  baeilbi'^.  On© 
of  the  tnlwH  inoeiilateil  with  the  blood  developed  into  a  pnre  eultnre  of  a  motile 
bjH'ilhiK  bekHV{ij;in;x  to  another  species.  Tbewe  haeilli  were  earefnny  stnilied  and  found 
to  prodnee  no  patbogenie  etleoi  on  rabbits.  The  other  tiibcH  of  media  inomlat^Kl 
from  tbi«4  animal  remattied  elear, 

A  large  nnmher  of  eover-^lnj^s  preparations  from  tbe  different  orji^ans  and  Idood 
were  made.  They  wore  carefully  stained  and  examined,  but  no  bacteria  or  nther 
mierotir^aniHmH  were  diHcovered.  The  same  results  were  obtiiined  from  Heetioti9  of 
the  kidney  and  liver  stained  for  bacteria. 

Aficrosroptv  txamittntion.  —  l^efovo  it  was  poHHtble  to  reach  the  laboratory  tbe  tissue* 
taken  from  thm  ca^e  were  tmn  mueh  deeomposed  for  examiuatinn.  Tlie  sections  of 
the  kulney  an*l  liver  from  pieces  nf  tbof^?  urgann  ]ire3erveil  in  alcohol  and  MiiHer's 
tlnid  were  earefiilly  Atained  and  examinod.  The  kidney  Hliowed  a  i^lijjbt  iiijeetion 
of  tbe  capillaries  iu  eirenm scribed  are;ia.  The  liver  Bhowed  in  certain  areas  exten- 
sive en^ttrgement  of  tbe  intralobular  blood  i^pacefl.  In  tbew^  spaces  were  a  few  fre« 
nncfeit  and  tbe  liver  cells  were  «eparutcd  from  each  other.  No  appreciable  cbauge  of 
the  ittterjobular  connective  tissue.    The  spleen  appeared  to  he  norumL 


»ot 


Thi!<  outbreak  ocfurred  on  the  Wnm  of  Mr,  0  Jivlinson,  of  Tyuer, 
He  had  two  fields  of  conu  One  of  tliein  i*rnitanied  1*»  nvres  uf  iipliiiid 
and  2  acres  of  rather  low,  moist  grouiul,  and  the  other  rontaiiied  45 
arrej*  of  iii>Uiiid  nrul  15  anes  of  low,  wet  ^roinuL  The  rorn  on  nil  the 
upland  was  very  gcw><l;  thai  on  the  lowhmd  wus  ^'snupped''  early  in 
tbe  fall  and  fetl  to  cattle  in  the  feed  yard,  all  of  which  remaiued  well. 

October  31,  1802,  Mr.  »Tohnson  turned  22  cattle  into  the  12  acre  corn- 
stalk tielil.  Prior  to  this  the  cattle  had  lieen  on  iiastnrelarul.  Before 
tiinuu^  them  into  this  field  they  were  all  dehorned.  On  the  morning 
of  Xovember  1  a  steer  was  found  dt^ail.  The  ciinse  of  dealli  in  this 
animal  was  attribnted  to  the  dehoruin*^  the  night  before,  as  the  hc*ni- 
orrhage  was  extensive  and  the  weather  severe,  Xo  other  deaths 
occurred  while  the  cattle  leniaiued  in  this  tielcl. 

XovendxT  10,  the  cattle  were  turned  from  the  12-acre  tiehl,  to^^-ether 
with  10  horses,  int^i  the  (TO-acre  cornstalk  fiehl. 

November  20,  a  3'year-old  heifer  and  a  yearling  steer  were  fi«und  dead. 
Both  of  thcRe  animals  appeared  well  the  night  brlbre. 

November  25,  two  cows  and  two  steers  were  fmind  tleail.  One  of 
tbo  steers  appeared  to  be '^H^ra^^y  and  blind"  the  uight  before.  The 
and  about  the  deail  auinials  sh«>wed  that  they  had  rubbed  their 
bends  to  and  fm  on  tin*  ground  and  that  one  of  them  had  struggled 
considerably.  Two  of  these  miinuils  were  examined  l>y  a  luiteher,  who 
titated  that  **the  blood  was  a  little  dark,  otherwise  there  was  no  diB- 
«ifte-"  ^h'.  Johnson  opened  the  heart  and  found  dark  colored  tf^lots  of 
blood. 

November  25  to  27^  tlie  remaining  cattle  were  kept  out  of  the  corn- 
]k  field. 

2iovembpr28,  they  were  allowed  in  the  cornstalk  tield  for  about  three 


IfoTennMT  29,  they  were  in  the  cornstalk  Held  all  day. 

November  30,  a  3  year  i»hl  Iieifer  w^hich  apjieared  to  l>e  well  early  in 
the  morning  was  f<mtid  l>nng  down  al>ont  7  o^cloek  and  unable  to  get  up, 
bellowed  and  kicked  a  great   ileal.     When  ((uiet,  the  legs  were 

tended  from  the  body  and  the  tongue  protruded  fnnn  the  moulh. 
She  died  two  hours  later. 

Notice  of  this  outbreak  was  received  at  the  experiment  station  at 
Ame.s,  I>e<*ember  1.  In  comi>any  with  l>r.  W.  B.  Niles  I  made  a  post- 
iiKiiteni  examination  on  the  dead  animal  (hist  to  die),  and  careiuHy 
ili*|KM*te<l  the  eorntield  in  th**  i*lterui*on  (d^  the  ibllowing  day.  Nothing 
ir»«  found  to  artmse  suspicion.  Arrangements  w^ere  nnide  with  Mr* 
JohuT^on  by  which  a  feeding  <'\p€TiTnent  in  the  iufectf^d  *ield  with  other 
eiittlc  con  hi  be  made,  l>ut  unforeseen  incidents  prevented  the  can 


No.  6<A  3*YKAK-aLi>  Heifkr) 

Tliia  animal  was  oxamihi'il  alniiit  thirty  iKHirs  after  doatli.  Tbr  orgauH  were  badly 
ilcrutnpuswL  Tlift  iiorninl  luarkiugs  were  fur  ili«  ||»^r«ater  part  ciiT.jrel>*  ollao«»f1. 
ThtTc  wtiH  un  evidence  disc«rnibi(^  of  ante  mon«»m  rbang<"4*  Hi  any  of  the  *ir^Hni*- 
Tbi3  tliird  Htattiacli  was  rather  nu(i;  ftu  en  iii  the  riM-tnin  af  nnnnal  cunHistency.  Tb** 
liingH  roddcneit;  no  keputizatton.     Brain  uarnxal  ia  cnjar,  Imt  f|iiite  8oft. 

Tlien'  were  10  liorK^^,  all  of  wiiicli  retnaiiied  well,  hi  the  eonistalk 
field  witli  tlje  eattle*  Hugs  wliirli  fed  upun  the  <'nri'assrs  of  thi^  dead 
animals  reiiuiined  well.  The  facts  thai  the  ".snapped"  rorii  wan  fed  to 
fattening  rattle  witlunit  picidm-iiij,^  any  distiirbaii(*e  would  indieate 
that  the  ileatli  of  tlie  animals  was  not  ilaeto  feeding  uxk*u  the  few  niib- 
bins  id'  eorn  that  were  i  nud  vert  eat  ly  h'ft  in  the  (ield.  It  was  observed 
by  31  r*  Johnson  that  the  eat  tie  feil  largely  on  the  cornstalks  on  the 
lowland. 

A  large  biuHlle  td"  tlie  stalks,  mostly  leaves,  was  eolleeted  from  the 
l*jw  gronud  and  sent  to  the  laboratory  of  the  Biyean  for  a  chemical 
aiialysiH  and  for  feeding  rabbits.     (See  page  42.) 


OirrRREAK  XO,  6. 


Mn  Rol»ert  Johnson,  residing  about  4  miles  from  Meehanicsville,  loat 
two  »teer8  after  turning  them  into  a  eonistalk  tieUb  A  few  iithere 
were  Biek^  but  ree*)vered.  The  history  of  the  outbreak,  as  given  by  Mr* 
J I  >h  n  s  ( a  J ,  is  a  s  f ol  I  o  w  s : 

Tldrty-seven  eattle,  a  flock  of  sheeiJ,  and  six  horses  were  fed  tm  mit 
cornstalks  from  about  the  let  of  October  nntd  the  udddle  of  No- 
vember. At  that  tin*e  all  of  tlie  animals  were  turned  into  a  small 
#3-acre)  cornstalk  tield.  They  had  plenty  of  salt  and  well  water.  Tbe 
^alks  were  S4»on  de  von  red,  after  whiedi  tlie  aninnda  were  fed  <m  cut 
cornsfalks  ami  tiime  hay. 

In  abont  five  days  after  the  cattle  were  tnrned  intii  tin*  cornstalk 
field,  but  while  they  were  still  feeding  uiK>n  tlie  standing  eurnstalks, 
two  steers  were  taken  sick  and  died  in  four  days  J 

Whiles  sick  the  steers  ate  with  dinienlly,  frothed  at  tlie  mouth, 
ai>peared  to  have  sore  mouths  and  eyes,  and  lost  tlesh  ra])idly.  They 
exhibited  no  ** crazy"  8ymi»toms. 

Novendjcr  *J1  a  carload  o(  the  cattle  was  shipped  to  Chicago,  Fpon 
inspection  at  tlie  stock  yards  one  of  the  animals  was  lejected  on  account 
of  its  being  ^'gaunt"  but  wm  sold  to  other  [larties.  Soon  after  this 
two  yi*arlinga  and  a  cow  that  were  pun'hased  and  turned  in  with  the 
remaining  cattle  were  taken  sick.  They  maiiil"esti*d  the  same  sympJoms 
but  to  a  less  degree  than  tlitKse  which  had  pcrisheel.  When  examined* 
Decendicr  -H,  they  appejired  to  have  fully  recovered.  The  horses  ami 
sheejj  remained  well. 


r 


^It  io  highly  probnUIe  thai  thoM  oftttlts  tlie<l  from  »ome  afie^Jtion  other  than  the 
oomgtid.k  dUoaae. 


"OITTBREAK  NO. 

This  outbreak  oceiirretl  on  a  tarm  workinl  by  Mr.  Michael  Ccisgrovej 
hicated  about  7  miles  east  of  Toledo,  lowu.     Word  of  Una  outbreak 
was  not  rec*eived  until  several  days  after  Tbe  last  animal  had  died,  ^aj 
tbat  post  mortem  exumhiatioiiH  were  not  made.    The  following  facta 
e^ficerninj^tbe  eattle  were  obtaioed  trom  the  owner: 

Tile  hist  of  October,  21  cattle  were  turned  into  a  eornMulk  field* 
They  remained  well  while  in  this  lield.  November  18  they,  toj^ether 
with  0  hornes,  were  tiirued  into  a  cornstalk  field  of  30  acres,  mostly 
ujihind.  They  were  in  the  held  for  mily  a  few  liours  each  day  tor  the 
lirst  tive  to  eij^ht  daysj  the  balance  of  the  time  they  were  on  imsture 
land.  They  had  plenty  of  salt,  uiid  well  water  was  kept  continually 
rithin  their  reach. 

November  21  a  cow  was  found  down  and  unable  to  get  up.  She  died 
during  the  following  night.  During  the  next  forty-eight  hours  two 
otiier  animals  died,  after  an  ilbu*ss  of  about  twelve  Lours  each.  Each 
of  the  afl'ected  animals  appeared  to  be  in  much  distress. 

The  horses  remained  well. 

The  crop  of  corn  was  gootb  There  was  considerable  smut,  ali  of 
which  was  picked  and  drawn  out  of  the  tield  when  the  corn  was  gath- 
ered* In  181»l  four  steers  were  said  to  have  died  of  this  disease  while 
in  the  cornstalk  tiidd  on  the  same  gnHind,  Mr.  (*f>sgrove  believed  that 
the  smut  was  the  cause  of  the  disease,  and  hence  the  precaution  taken 
ill  1892. 

OUTBREAK  NO.  8. 

Mn  C.  X,  Heberlee,  of  Stewart,  lost  live  cattle  in  cornstalk  fields 
daring  the  fall  and  early  winter.  The  history  of  the  outbreak,  as  given 
by  3Ir.  Ileberlee,  is  as  follows: 

About  November  UK  18J>2,  25  cattle,  mostly  yearlings,  were  turned 
into  a  loacre  cornstalk  tiehL  For  the  first  few  days  they  were  in  the 
cornstalks  for  oidy  a  few  hours  each  day,  but  later  they  were  left  in 
tliem  continuously. 

Xoveiuber  2r>,  the  cattle  were  trausterred  to  a  20-acTe  cornstalk  tiekb 
Both  of  the  tields  were  on  nplaiid,  Tiiere  was  a  moderate  auionnt  of 
»nint  on  the  corn.  The  cattle  obtained  water  from  a  small  stream  which 
ran  through  an  a4lja4^ent  field  (creek  bottom).  Rye  had  been  sown  in 
tin*  cornfield,  which  gave  a  considerable  amount  of  green  food*  The 
cattle  had  not  beeu  salted  since  they  were  turned  into  the  cornstalks, 

December  1,  three  steers  were  found  dead.  They  were  last  seen 
November  20,  when  tlo^y  appeared  to  be  well.  They  were  examined  by 
Dr,  KillHjrne  iJecember  1, 18i>:i.  Owing  to  mild  weather  decomposition 
wan  well  advanced,  and  little  could  be  learned  of  the  pathoh*gical 
changes.  The  contents  of  the  third  stomach  were  soft.  The  mucosa 
of  the  duodenum  in  each  case  *MHitained  areas  of  deep  congestion. 
The  lungs  were  not  hepatized.  All  markiugs  of  the  liver  aud  kidue^a 
were  effa<*ed. 


*so 


Deceiiiber  2,  aiiotlier  steer  (No*  7)  was  Ibimd  duwii  and  unable  to  fiet 
0|K  It  groaiJt'd  frequently  and  died  id*ont  1(1  ii.  ni.  Later  in  the  day 
another  stt*er  (No.  H)  wan  found  dead.  He  liad  evidently  been  dead 
for  sonietiuu^  Both  of  the  animals  were  examined  by  Ur,  Kilborue  iu 
the  afternoon  of  Deeeuiber  2. 


No.  7  (A  Yeahung  Steer). 


TtiH  auitu:ii  liatl  heviu  iifim]  hut  a  eewr  hoiira  and  wiis  iti  good  condition,  tiotl^loaled. 
TIh^  Hplni'11  was  Dtit  eiilarired;  pulp  firm.  Ou  tb*?  t^iital  surfaiti  tbere  were  about 
twenty  clueply  Ht.Hin«d  fibrcius  tiifts»  Hiniilar  to  tliuac!  found  ou  tbe  umeutiiin  in  caM« 
of  Texas  fev<^r.  Afalpigbiau  Uodies  distinct.  Liver  swollen,  diwply  conge»le<i, 
giviijg  it  a  dark-rod  cohir.  Ou  si^etion  the  ariiii  appeurmi  with  dark-red  reut'ets 
witli  hgbt€?r  pi^iplieriew.  (iall  1)!addtT  contained  about  100  c.  c.  of  clt*ar*  vi»cid 
bile.  The  cortex  of  tli«  kidnoys  wa«  pule;  motinUary  portion  apparootly  normal, 
Tho  tuucQi^a  of  the  bladder  was  aprinklod  with  puuctifonn  binuorrbagee.  The 
blaibk^r  {^outiiined  about  IfSOO  c,  e,  of  clear  urine,  which  was  found  to  contain  a 
small  amount  of  albumin, 

Tbe  f\THi  f  bFf*ii  ^tomaibs  wtTv  normal.  The  mucoaa  of  tlie  abomasnin  and  aroM 
iu  tbe  ilnodemim  and  jojuunm  wert?  congested.  Ileum  WJ4«  filled  with  a  pasty  sub- 
etance  for  aHout  8  f<M^t  from  tbe  lower  cad.  The  mucosa  liemorrbagic.  Tbe  niem- 
bratie  of  tlit*  cuicum,  €olon»  and  rectum  deeply  congested,  roiitentn  rather  dry. 
LympbaticM  fvdeinatoub,  not  congested.  Lungs  normal.  Naiocrous*  blood  extravasa- 
tions beneath  tbe  epicarditiui  over  both  ventrielee*.  A  few  bemorrhages  btneath  the 
endc(c:inlium  in  the  right  ventricle;  in  left  ventricle  a  Lirgo  hemorrhagic  area. 
Heart  empty.  8tiia1I  lieniorrhagio  pointii  obserred  in  (be  Babi-ut^neous  tissue, 
ewpeeially  in  tlio  axiila  anil  j^oins*, 

liaderiologival  examination. — Cover-glass  preparations  were  made  fr«»uj  the  blood, 
liver,  kidney,  and  spleen.  They  ehowed  no  bacteria.  Tubes  of  agar  and  bouillou 
were  inoculated  with  pieces  of  tbe  spleen  and  liver  aod  remained  clear. 

Mifro»<  ftpu:  t'Jta  m  t «  rt  / 1  o  « , — N  o  ex  a  m  i  n  a 1 1  o  u  was  u j  a  d  e  o  f  tb  e  f re  sb  t  isa  iies.  1'  i  eces 
of  the  liver»  spleen,  kidney,  and  thigh  niusrles  were  pretjerved  iu  Miiller^s  tlui«l  and 
alcoliol.  Sections  of  these  organs  cut  by  the  paradhi  method  were  carefully  exam* 
ined.  Thowl  of  muscle  and  spleen  showed  no  abiioriual  cbtuiges.  A  few  of  the 
capillaries  iu  the  cortex  (»f  the  kidney  were  distended  with  blood.  The  tubular 
epitbeliuru  normal.  Tho  intralobular  blood  spaces  in  tbe  liver  were  di8t*ended  with 
blood.  Tbe  engorgement  was  more  geuenil  than  iti  the  previous  cases.  Liver  cells 
separated  and  a  few  free  nuclei,  Iu  many  cella  the  nuclei  presented  small,  dei^ply 
stained  points  separated  l>y  uu«tained  portion.^.  The  uutline  of  the  nuclei  not 
changed.  There  was  considerable  destnictiou  of  the  liver  cells  in  the  central  zone 
of  some  of  the  lobules. 

No.  8  (A  Ve^uunii  .Stkkr). 

This  animal  was  bloated  ;  post-mortem  changes  well  advanced,  Considerable  straw- 
colored  tedema  in  connective  tissue  surrounding  gall  bltwlder.  Macosa  of  tho  fourth 
stomach  tabomasnm)  dee jdy  congested.  The  mucosa  of  the  intestines  appeared  to 
be  normal.  In  other  respects  the  lesionj*,  so  far  as  tliey  could  be  determined,  were  not 
different  from  thof^e  in  Xo,  7.  Un  account  of  derompoHitiou  cultures  were  not  made 
and  none  of  the  tissiies  preserved  for  microscopic  evamiuation, 

OITHKEAK  NO.  9, 

Mr.  John  (i,  Jones,  of  Wales,  lo.st  tliree  youn^  animals  in  cornstalk 
field.s  in  November,  When  visited  the  eattle  had  been  dead  for  several 
day8  and  eonseqiieutly  a  postniortinn  e,\anHnatioi!  was  not  made.  The 
dataeoncerning  the  mauagemeut  of  the  cuttle,  as  detaileil  by  Mr,  Jonea, 
is  as  foLlowH: 


■ 


I 

t 


IW'Mi  ot    L'llttle  VVtTe    till 

lO-acre  cornstalk  tieM.  Tlu*y  were  allowed  to  reouiin  in  the  cornstalks 
a  few  hours  only  each  day  for  the  llrst  few  day».  They  had  access  to 
a  20.iM.Tt>  clover  meadow,  and  were  yarded  at  night.  They  received  salt 
twice  H  week  and  well  water  every  ni^^ht  and  morning.  The  corn  m 
this  and  the  subsequent  liehl  into  which  the  cattle  were  turned  was  on 
high,  rolling,  prairie  land.  The  grnwth  of  the  corn  was  good.  There 
wa.**  a  small  amount  of  smut,  About  November  l(i  the  cattle  were 
traiis^ferred  U*  a  second  cornstalk  field^  which  contained  20  acres,  all  t»u 
apluud.  While  in  this  held  they  received  no  food  other  than  cornstalks. 
They  were  yanled  at  night  as  before. 

^oveniber  23,  about  r>  p.  m.,  a  steer  was  foutid  Ut  be  sick.  He  stoml 
apart  from  the  others.  About  an  hour  later  an  ctfort  was  made  to  get 
hiiu  into  a  shed,  when  lie  fell  ilown  and  could  not  be  induced  to  get  up. 
He  reuiained  ijiiiet  until  about  8  p.  rn.,  when  ho  died,  three  hours  after 
he  was  tirst  known  to  be  sick, 

B  November  124  the  cattle  were  all  apparently  well  when  they  were 
turned  into  the  field  at  1)  a.  m.  At  2  p.  m,  a  steer  was  found  sick*  It 
died  in  about  two  hours. 

H  No veml>er  25  the  cattle  appeared  to  be  well  when  yardetl  at  night. 
The  following  morning  (November  2t>)  a  yearling  heifer  was  ftjund 
unable  to  raise  hi^r  head  from  the  gronnd,  a|)i»arently  in  a  semicouui- 

^to6e  condition.  She  remained  in  this  condition  until  death  occurred 
Miue  liours  later.  None  of  the  cattle  bloated  belbre  death. 
f  Tlie  reinainiug  cattle  were  kept  out  of  tlie  cornstalks  on  November 
27  and  28,  but  they  were  returned  November  li9,  N*>  death  occurred 
subsequently. 
Four  years  before  (188S)  Mr.  Jones  stated  that  he  h)st  4  or  5  auimals  ^ 
in  cornstalk  fields,  anil  alHuit  eight  years  prior  to  that  he  lost  8  ani- 
mals from  the  same  cause. 

Ol^TJUIEAK   Nn.  UK 

Mr.  David  G.  Jones,  who  lived  on  a  farm  adjoining  that  of  Mr.  J,  G. 
Joues  (Outbreak  No.  9),loKt  2  animals  in  a  eornstalk  field.  The  absence 
of  tho  owner  rendered  it  irnpossihle  to  obtain  a  cimiplete  history  of 
this  outbreak.  As  near  as  could  be  learned  15  cattle  were  turned 
into  a  cornstalk  lield  about  November  IS.  November  24  a  2-year'Old 
gteer  dietl.  November  -JO  a  yearliug  steer  died  about  6  p.  m.  It  was 
examined  by  Dr.  Kilborne  on  the  afternoon  of  December  1,  about 
eighteen  hours  after  death. 

No.  9  (A  Ykabijng  Stekh), 

TJii*  eplreii  wa*  dark  rolorefh  n^t  miliirgcil,  pulp  Koft.     The?  »urfiicci  of  the  Ihcr  was 

niutilecl  with  irn-gidar  bruiJi!liirif(,  yeHowisb  amaa.     Tlie  Haiii«  coinlitiou  was  fouiid 

tip«jti  ftectiou.     The  rcmainfler  of  the  liver  was  of  ii  deep  rctldieh  color;  ncini  indie- 

'  4tli(*i;  ^M  bladder  i^nipty.    Tin?  cortex  of  tbe  kidiif  v  was  coDjij*^!*tt'd  ;  no  liloo<l  extrav- 

ition.    About  I00c.i\  of  apparently  iionual  uriae  m  lb<s  Uladdei* 


I 


The  mticoea  of  tbe  first  ana  aeSond  Htomaeba  was  nttUAtially  aarl^ooSISSl^ofTOa 

Tliiril  8tt>iiia<  h  eon  tents  riitb*?r  dry,  but  not  iniiiarti^iL  Th^-  miictiHa  of  the  true 
httnriiicli  dee]»ly  coiigeaU<l.  Tbe  mucosa  ami  contents  of  tli«*  ilmjilenitin  iind  J«'juiium 
uonual.  In  i\w  lowur  3  fe*t  of  tbe  ileiiin  Ibe  e^JiitriiU  wrre  bb^oil  Htdiiicd  uij»l  Ibe 
lUUt^oKa  waf|  dciply  rLMldciied,  duo  to  (bo  injection  of  tbo  cripilluncM;  coutenti^  nor- 
mub  Ct>Ion  iind  n*!  tuni  normab  Tbero  wcro  extonsivo  l*lood  c»xtnivasation.H  beuraib 
tbc  eiMcardmiu  of  both  ventricles  and  beneath  tlio  eudocardiiim  in  tlj«  b'ft  ventricle 
of  tb«  heart.     A  KUiall  liumbi^r  ot  ©ct  hjnioacs  in  tb*'  right  vcntricio, 

/iavtermli}0tcal  txtimhtattoit. —Dvfhig  to  im  accident,  calturL'S  were  not  luude  ftom 
tbi»  iininial.  Covorglaa**  prL*paratlon»  troiii  tins  blootL  wpleen,  liver^  and  kidni^ys 
fibowt^d  no  bacteria. 

OUTBREAK  NCK  11. 

This  {mtbieak  occurr*-<l  on  tlie  funn  of  Mi\  Ttibbs,  l<x?ated  a  few  miles 
froiti  KmerKoii,  It  was  learned  at  ICmei'sou  that  the  cuttle  bad  been 
deatl  toi  sevenil  days.  This  fu^t,  together  with  the  preKeiice  a(  a  severe 
storm  and  ilveji  hiiow,  preveiit^^d  a  visit  to  the  affeeletl  heid.  The 
liiore  i^eiierul  tacts  eoiieenyug  the  condition  under  which  tbe  oittbretik 
occurred  and  the  extent  of  tlie  loss  siit^taiiicd  were  obtained  from  Mr. 
Tubbs,  Hi\,  who  ^e^i*led  at  Kmerson* 

About  >iov ember  -1,  140  cattle  were  tui'ued  into  a  cornstalk  field  of 
tio  acres.  December  li,  eight  da3"H  later,  lU  Syearohl  steers  were  Ibinid 
ead.  They  were  not  knnwn  ti*  have  been  sick.  The  remaining  130 
tttnmls  were  removed  to  a  meadow,  where  3  others  died  the  Ixjllowing 
diiy.  No  more  deaths  occurred.  The  cattle  were  not  returned  to  this 
tiehl.  Tbe  corn  was  gom\  and  situated  on  nplaiuL  There  was  very 
little  smut. 

About  twentytwo  years  before  Mr,  Tiibbs,  sr.,  lost  20  animals  in  eoni- 
stalk  tiehls.  He  had  ob.served  t'nat  tlie  disisise  was  most  prevalent 
during  dry  seasons,  and  that  snow  or  rain  checked  the  progress  of  tlie 
disease.    This  opinion  was  entertained  by  vett^rinarians  in  that  vicinity. 

Mr.  Tnbbs  repoited  that  a  neiglib(n,  Mr.  W.  K,  Post,  lost  4  animals 
out  of  a  herd  of  ."13  wbi<"h  were  tnrned  into  a  cornstalk  tiehl.  Tbe 
deaths  ot  cur  reel  on  tbe  ei^^btb  and  ninth  days  after  the  cattle  were 
turned  into  the  tiebl.  8ix  yoiinj^  horses  were  pastured  in  the  field  with 
the  cattle.  Tlie  bin-ses  and  the  remain jn|^  cattle  were  kept  continually 
iu  the  cornstalk  field,  but  no  other  deaths  occurred. 

QUTBKEAK  NO.  12. 

This  outbreak  occurred  on  the  farm  of  Mr.  C  W.  Bunt,  of  Wood- 
bine. Althout^jh  Mr.  Dunt  was  visited  by  Dr.  Kilborne  immediately 
after  receiving  notice  of  the  presence  of  the  disease  ainoiig  his  cattle, 
it  was  found  nifon  ariival  that  no  deaths  had  occurred  for  several  days. 
Mr.  Hunt's  account  of  the  symptoms  observed  in  tlie  atl'ected  animals, 
tt>gether  wirh  bis  statenietit  concerning  the  condition  of  cornstalks 
and  hismetlitKl  of  managing  the  cattle,  are  unusually  interesting. 

During  the  fiist  week  of  November,  ll:^  cattle  wei c  turned  into  a  corn- 
stalk tield  of  liO  acres.     For  the  lirst  three  days  the  cattle  Avere  in  the 
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cornstulks  daily  for  two,  tlin-e,  and  four  Iumr8,  respectively.  Alt<*r- 
wards  they  were  in  the  field  coutimiously.  lu  about  a  week  'J  »teera 
were  found  deaiK  Tlie  retiiaiuing  iiiiimal8  were  left  In  tht*  Held  uu til 
l3tiC4*niber  7,  when  tbey  were  tniii.sferred  to  n  seeoud  euriistiilk  Held. 
liD^cember  II  the  same  cattle  were  turned  into  a  third  cornstalk  lield 
rontainiiig  20  aires. 

Deeember  12  a  steer  was  taken  siek  about  :i  p.  m,  lie  laid  down 
bat  e^uld  not  get  up.  Ue  remained  iiuiet  and  was  alive  at  dark.  Imt 
was  found  dead  on  the  morniii;;?  of  Ueeemher  1*1,  together  with  another 
steer  whieh  apjieared  to  be  well  the  ni^i^ht  l)et«»re. 

December  13  a  steer  was  observed  to  stop  very  stnldeuly  and  be;*in 
to  tremble;  mut^eleH  twitched  afnl  jerked.  It  soon  h^id  df*wu,  and  died 
in  about  an  hour. 

The  symptoms  gi'nerally  appeared  to  Mr.  Hunt  to  resembh-  tliose 
pi*odneed  in  a  dog  by  an  overdose  of  stryehnine. 

The  eornlields  wer**  on  liigli  jLj^round  and  :dl  the  corn  was  good.  In 
the  first  two  tields  there  was  eonsiderable  snint  and  in  the  tldrd  a  very 
larj:©  quantity.  The  rattle  wei'e  watered  from  n  runninip:  streant  that 
pa^!ied  through  the  place, 

Mr*  Heebe,  a  neighbor  of  Mr.  Hunt,  stated  that  he  had  lost  three 
catrh'  in  a  cornstalk  tiekL  They  ilied  in  abont  one  week  after  being 
tamed  into  the  cornstalks. 

OITTHRHAK    NO.    Ill' 

This  outbreak  occurred  near  Van  Meter,  b>wa.  Mr»  A.  B*  McCIeary 
purchased  the  standing  cornstalks  in  two  adjacent  t'orufields,  contain- 
ing 25  ami  UOa^Tcs,  respectively.  They  were  on  high  ground.  October 
27,  Mr,  McCleary  turned  33  cattle,  nnistly  2-year-rdd  steers,  into  the 
2iVacre  tteld.  The  cattle  had  \'rei3  access  Ui  salt,  which  was  kept  con- 
tiuuouHly  in  an  adjai-ent  yanl.  They  obtained  drinking  water  from  a 
small  stream  which  passecl  iilong  one  side  of  these  tields.  The*  cattle 
were  allowed  to  rcfnain  in  the  lield  con  tin  aou  sly  until  November  2*5, 
when  they  were  tnrnctl  intr>  the  adjacent  held.  They  also  had  free 
ac4^e«8  to  the  first  held,  ami  r^btained  salt  and  water  as  before.  The 
gr€>wth  id*  the  corn  was  much  better  in  the  second  *ield  than  in  tht*  tirst. 
The  soil  was  apparently  iilentn*al^  and  the  ililference  in  the  growth  of 
ihi*  corn  was  attributed  to  the  etlect  of  the  previous  crops,  lu  the  first 
field  t!ie  corn  crop  was  preceded  by  oats  and  in  the  second  field  by 
clover  mea<fow.  There  was  a  moderate  amount  of  smut  on  the  corn  in 
iKJth  field K. 

November  28,  two  days  after  t!ie  cattle  were  turned  into  the  sei'ond 
field,  a  steer  was  found  dead. 

Early  in  the  morning  of  Noveudier  29,  2  steers  were  found  lyirig  down 
and  unable  to  rise.    About  11  a.  m.,  2  others  were  found  to  be  sick,  and 
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*Thf  6cUl  notc«  on  this  aiifl  Nnt»se<|iieiit  mitl»r«.*nk»  xvorr  riantk-  l»y  Pr,  F.  h,  Killionn? 
ttitbd  fall  of  \m\i. 


in  ii  Bhort  tinie  were  lumblc  t4j  .staud.  Oin*  ui  tlic  lirst  alleeUfd  wh8 
foiiiul  (leud  at  iiootk  The  other  3  died  beftire  2  p.  ni.  IJctweeii  11 
ju  in,  and  12  m,  Mr,  ]McClt'ary  Ii;rnsfi^rr4id  Uit*  remannug  30  wteere 
to  the  stoi'k  yard  ot  Ins  iather>  abont  1  iniii*  distant.  AUait  I  p.  in. 
the  sixth  steer  was  taken  sirk  in  ilir  stock  yard  and  died  in  aboiu 
six  Ihnirs,  At  r>  p.  in,  a  seventh  steer  (No.  30  exaniineii)  wa.s  takeu 
sirk  and  ditd  uilhiU  t  wo  lionrs, 

Novembei  dn  a  sterr  (N*».  11  examined)  was  found  dead  at  5  ji.  m.^ 
and  it  had  evitlently  been  liead  but  a  ^liort  tiiin*.  It  wa£ia]»pareiitly  sta 
well  a8  nstnd  at  1 1  oVloek  the  nijiilit  betore. 

Five  eolts,  Ij  and  3  yearn  old,  wne  in  tin*  cornstalk  lield  with  the 
cat1k%  but  they  remained  well  and  were  hdt  in  tlie  lield  for  three  or 
four  weeks  alter  thi^  eattle  were  lenioved. 

The  fiyinptoni!*  were  elosely  (d)served  in  tliiw  ontbreak  by  Mr. 
Metleary,  his  father,  and  two  lirothers,  and  als(>  by  a  loeal  Vi-terinary 
piaetitioner. 

Tire  artet'ted  animals  weie  ([iiiet  and  vStood  with  the  headdoun.  If 
forced  to  move  tlie^^  walked  with  jerky  niovtiment.H,  especially  of  the 
hind  limbs.  In  one  ease  a  steer  showed  a  marked  desire  to  ijress  bin 
head  aj^amst  tlie  J^nle  of  the*  stable,  where  he  stood  until  he  tell  irnd 
was  unable  to  ri.se. 

Soon  after  tlie  attack  the  unimalft  ishoweii  marked  iveakness,  es]>e 
(»ially  in  the  knees,  eansin*^  them  to  sta^j^er  if  they  tried  to  walk, 
Atli'i  a  vaiiable  time  I  hey  woidd  fall  on  their  knees,  shake  the  head, 
and  either  rise  with  some  difiienlty  or  fall  couipletely  down.  Often  two 
or  tliriH*  elToits  to  rise  wonld  be  re^^nired  before  sneceetliiif^. 

Follow in^ji  the  lirst  sympt^mis  of  weakness^  they  shivere^l  or  trem- 
bled ''as  if  sntfering  from  a  chilL"  They  were  not  feverish  to  the 
toneh.  Dribbling  ot  the  mine  oeiiirred  while  tbe  animals  were  stag- 
gering about  Just  lH*r*»i'e  thlling;. 

Aft«^  failing  down  and  getting  u{i  a  few  times  they  wonUl  fall  on  one 
side,  n liable  to  rise,  and  stretch  ont  at  fall  length,  with  the  head  thrown 
baekwaid.  Kespiration  wa.s  aeeompanied  by  *vgroanSj''  as  if  the  animals 
were  in  grentilistress.  Mini":  or  h-ss  saliva  escaped  from  t  he  month  after 
the  animals  fell.  The  limbs  ami  head,  but  especially  tlie  former,  moved 
continmnisly  backward  and  i'orward.  No  excitement  or  other  nervous 
sym[do(ns  were  imtieed  in  tins  hi^rd.  The  animals  began  to  bloat  soon 
after  death. 

The  most  reliable  account  of  a  recovery  which  we  have  from  an  attack 
of  the  eoriistalk  disease  oeenrred  in  this  ontbreak.  A  t^iem'  was  taken 
siek  al>oiit  2  p.  m.j  Noveird»er  -9,  with  tlie  same  v^ymploms  as  those 
manifested  by  the  aniiualtj  which  died.  He  had  diflh-nlty  in  walking 
anil  trend^led  violently  for  a  short  time,  when  he  fell.  After  ten  or 
tifteen  minutes  he  sue<*eeded  m  getting  up.  lie  Ntag^^ered  about  lor  a 
abort  time,  when  he  began  to  improve  and  made  a  rai>id  recovery. 

Noveml>er  30,  postmortem  examinations  were  made  on  two  of  these 
animals. 


No,  10  I  A  I'-YKAit'CHj*  *sri!!:KUK 


This  ifctiinial  Itacl  bet'ii  dead  for  about  twelve  liourf*  vvhtm  exiutiitii'ti.  ro8t-iiioiteiii 
olittitgeti  vero  well  ntarki^rU  Th©  nuueii  was  ilistetuleil  with  gm*.  Spkit-ti  t'imaiflent- 
l»ly  eugorgeil,  the  piilpsiift,  aiirl  tlic  ntintuil  ujurklngs  were  liaroly  visible.  There 
trail  roueidcrnhle  hlood  exfrnv«««tioti  beui^atli  tIil^  capntile, 

Livrt  roDge^ted;  fiurfaci*,  eeperially  airoiind  tho  l«urtli*r,  uinlthnl  with  deep-reil 
p«tiut«.  The  at'iuj,  especially  us  ^eeii  ou  eectitm.  wrre  ctistiUL't;  thf  eentrsil  jturtioii 
rxhiblttMl  a  dark-red  color;  the  penphenil  pcirlioM  wan  «|nil«  pah',  lJi!e  of  si  dark- 
g^Tvciimh  culor  and  normal  eoti^istenry.  Kidneys  appiircutly  nonuid  ;  urine  olitudy. 
The  iimt  tht>?<»  utmmafhA  tiomial  in  apiieaiMUic.  Iik  tht^  true  tttimuicb  tbe  imieoHa 
irart  h)  peneiuio  mul  t»prinkled  with  iiunierdns  pet«t  h];i'.  Ititestine^  ap{Mrttitly  tior- 
lual.  J.utigs  normaL  Numerous  poiMtM  of  bliuMl  r\Er:iva8atioii  bi^tieath  tbe  rpicar- 
dintn,  A  fow  eueh)  ii loses  beneath  I'lidueardiuiii  ot  both  veutrirles.  Both  veutvicles 
wnii  (ilh'd  witb  bluud  cb»ts*     Hniiii  somewhat  softriied^  otherwise  uormnL 

Jlartrrioto^ftrnl  t'j-nmittatUm, ^Tiiht*^  of  agar  and  glycerin  agar  were  imictilated 
with  pieee^  of  the  (tploeu,  liver,  kidney,  brain,  and  sijveral  louptt  of  tbe  blood.  The 
tiihrs  of  glycerin  agar  ttioculated  with  the  ttph^eii  mu\  blood ,  and  the  a^ar  ttibt> 
iiiortihitrd  with  the  liver  tlevcloped  into  pure  cultnreM  of  a  mn'roeoccnu.  The  ntlier 
tiilM*»  thiit  were  inoculated  from  thiJ^  animal  remained  clear.  1  be  ndrroeocius  was 
found  to  po»j*eft«  no  pathogens-  pro|iertu*s  a»  indie  ated  by  intraveiiouB  inoculation 
of  a  large  tiuuutity  of  a  pure  tnltnre  into  a  rabbit. 

Cover-glai!U4  preparations  were  niatle  from  tho  il liferent  oryrtin^  a»tid  tisenes  fit  the 
iiiiiopay*  Thej  did  not  reveal  4 ho  pieseiiro  ot*  any  bncti*ria.  The  saiio^  i*i  true  of 
BCctioii.i  of  the  organiit  preserved  in  alcohol, 

*rho  brain  was  placed  in  pure  glyeerin  and  shipped  by  express  U*  tbe  luboratt»ry, 
vh«r*^  it  was  received  three  iMiya  later.  Sevi-ral  rabbits  were  inoruUited  beneath 
ihf^  dura  w  ith  from  one  to  three  dropa  of  a  Bu^pcnsioD  of'  tbo  br.niu  Hub»turice  in 
etcriUzed  di»tillecl  water.  Tin'  inornhition  wound  healed  rapidly  and  the  rabbits 
remuo&d  welL 

No.  11  I A   L'-YKAR-ULJt   M'KEU). 

T|ji«  ADimal  hiid  been  dead  nbout  thirty  honr»  and  bad  already  been  opened  by 
Mr.  Met'hNiry  and  the  intestines  and  st*nnat-h  removed.  Tbe  deeoiuposirioo  was 
MOluewhat  ailvanced.  The  liver  was  deeply  eon^jeMted  and  presented  acini  with 
tlurk  center*  and  pale  porijdiery,  us  in  No.  10.  Tbe  eapRnle  of  tbe  t*plccn  wag  dotted 
Witb  Msveral  pyrifonn  In'morrbages,  Polp  very  soft  and  iibnost  black  (probably 
|M>9t- mortem).  Brain  mibftlame  of  nornod  consiHtency.  a  comiidcrabJe  «|uaytity  of 
tf  b»tted  bloofi  fiurroiinding  llie  cerebelltuu  beneath  pia,  ,\  few  inuictiform 
orrhagea  iu  meni«g<*»  eoverii)^  dorsal  surface  <*f  the  Mpinal  oord  in  the  cervical 
rcgioo. 

OrTBHKAK  Nn.  14, 

Mr.  A.  N,  lladley,  of  New  rroviduiiLc,  lost  IT*  fitiiinals  in  roi  nstaik 
fielils*  He  IijmI  lived  on  the  fatiti  for  seven  years,  but  this  was  the  tirst 
a|»|ieaniiic'i*  of  tli(^  ilisoasf.  ITiUbi  tiinatrly  word  of  tiits  uiilbi'eak  Wii.s 
not  received  iiiilil  several  diiys  after  th«*  last  dealh  oenirred.  The  his- 
tory^  of  tho  uiitbre.uk,  as  leaiiied  fnim  Mr.  lladley,  is  as  follows:  i 

October  25,  38  eat  tit*,  itiostly  2  year  "Id  steers,  were  turned  into  ii 
20-aei'«  cornstalk  iirld  and  ;dlo\ved  to  renniin  tiiere  (*ontiinniusly. 
October  30,  7  of  the  steers  were  found  dead  ami  at  2  p.  ni.  :i  more 
died.     On  the  tbllnwing  morning  (Oetober  31 )  another  steer  was 

ixn\  dead*  The  remaintnjj:  i-altle  were  tnrneel  from  this  fiidd  into  a 
cattle  ymtl  and  fed  liay  togeMier  witli  a  little  rorn  otj  the  eai%     Alter 
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tlirce  or  four  iiji>  s'  stay  iji  the  yanl  Uiey  were  turned  into  a  second 
conisUilk  fwhl  cuutaininj^  froui  -5  to  30  aeres.  At  first  tlwy  were  kept 
ill  tlie  field  for  from  two  to  tiiree  hours  daily,  but  after  tlirtfi  day8  tliey 
were  alluwed  to  lemaiu  in  tlie  enrnstulks  duiiug  the  diiy  «nd  were 
yarded  at  niglit. 

Xoveudier  ITi,  iln^  cattle  were  turned  into  a  third  Held  rruitaiuing  20 
aeres.  adjaeent  to  the  seeond  one.  As  in  the  second  Held,  they  were 
allowed  to  reuiain  in  the  e^jrnstalks  for  oidy  ;i  few  honr^  eaeh  day  for 
the  fust  few  da\  s.  Noveurber  -2,  a  steer  wai*  found  deiui  iu  tlie  iiv»rn- 
ini^  and  a  sreoud  one  died  in  the  evenin;^\  Tlie  anynalp.  were  known 
to  have  been  sick  tor  three  or  four  liouns,  Fnun  Xovetnber  23  to 
Novendier  21K  the  reiuaiuin^  catth'  were  kept  in  a  ysud  and  fed  as 
before.  No\eud»er  29,  they  werr  huiuil  intn  tield  No.  4,  wbifh  roii 
tamed  3r»  aeres,  and  were  allowed  to  remain  in  this  iield  eontinuously 
until  Tieeeniber  7^  without  furthur  h>s.s. 

Ilereniber  2,  14  yt'arliii^^  steers  were  pnreha.sed  and  turned  into  the 
iburtb  held  with  tlie  otiier  eattte.  Heeember  7,  all  of  the  antniult^  were 
turned  ba^'k  into  Held  N<i.  o.  There  was  fnun  (j  to  8  iiudies  <jf  snow  on 
tlie  p'ouimL  Oeeeinber  U,  two  days  after  the  eatth*  were  turned  irdo 
this  tield,  two  of  the  rereutly  pnrebased  yearlings  were  found  lyin;r  ou 
the  ^jiiund  unalile  to  rise  ami  died  in  a  few  hours.  The  deatli  of 
ttiese  animals  oeeurred  iu  seven  days  after  they  were  turned  intn  Held 
No,  4,  AftiT  tlie  death  of  these  t\V(>  animals  the  eattle  wen*  removed 
from  the  eoinslalk  fields. 

The  eonitiehis  were  on  uplarul,  extrepting  a  narrow  strip  above  a 
watrr  eourse  whieli  |»ass«*d  throu^di  eaeh  iield.  In  the  tirst,  third*  and 
Iburth  tields  tlie  corn  was  fjood  and  the  ;^rowth  of  stalks  hirge,  but  iu 
the  aeeond  one  the  g^rowth  of  the  stalkn  ^vas  much  smaller. 

Wbih*  iu  the  first  field  the  ejilth'  had  also  the  run  of  several  acres  of 
grass  land  troui  wliirh  a  crop  of  liay  had  been  rrmoved.  The  tirst 
field  was  about  a  inik*  distant  from  the  otln^r  three,  which  were  adjiiceiit 
;to  each  other.  There  was  only  a  small  amount  of  smut  in  the  tirst, 
t?cond,  and  fourth  fields,  but  in  thi^  third  there  was  a  uiueh  hir^ifcr 
quantity.  The  eattle  were  malted  irrej^ulnrly  wliih-  in  the  tirst  field* 
Subsequently  salt  was  ef*nstantly  iu  the  iiehls.  While  in  the  first  tield 
the  t'sittle  were  sut»i^lied  with  water  from  a  s»nall  stresim  wiiieh  passed 
throui^li  it;  in  the  other  three  tieUls  they  obtaine<l  water  from  a  tank 
in  an  adjoiTnn*^:  yard,  Much  of  the  corn  from  thc^  tbst  tiehi  had  been 
**snai»ped"and  was  hem^  teil  it*  faUeninj^^  rattle  at  the  same  time  that 
tlie  .T»  anjuuils  wore  pasturing  in  the  cornstalks.  The  ♦»  snapped'"  eoni 
pHHluced  no  ill  etleets. 

A  few  8vmpt(mi8  were  observed  by  Mi\  11  ad  ley.  Cbie  of  the  animals 
(eighth  to  die)  :!])pean^rl  to  have  a  chill  which  lasted  two  hours  before 
death.  This  animal,  however,  with  several  others,  had  broken  into  a 
neighbor's  cornfield  the  day  l>eibre,  and  the  cause  of  <leat!j  was  evidently 
complicated  with,  i\^  not  dm*  to,  overengorgement  with  corn.  This 
maj  exj»luin  the  <"ause  of  the  bhriitiui;. 
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OKTRHEAK  NO,  15. 

This  oiithreiik  oiriiirreil  on  the  farm  of  Mr.  C.  Keyser,  of  PercivaL 

He  had  HO  iierea  of  corn  on  ^Mjottnm '■  land,  whieli  hurl  been  nnder 
cnltiviition  for  many  years  and  the  stalk  tiild  was  fri'O  froni  wunls. 
The  corn  was  ^jond.    There  was  a  moderate*  amount  (»f  smnt. 

November  20,  ICM)  cattle,  eoiisisting  of  yonn^  cows  (2  to  r>  years  old) 
and  a  few  steers  (2  to  3  years  old),  were  turned  into  the  cornstalk  iicld 
and  hdt  there  continnonsly.  For  a  month  prior  to  this  they  had  been 
in  another  cornstalk  field.  December  2,  10  yonn*^  c^ows  were  fonnd 
dead.  The  remaining  «'attle  were  taken  from  the  tield,  but  after  a  <hiy 
or  two  were  returned.  Twelve  of  these  died  during  tbe  next  four  days. 
The  cattle  were  being  watclietl  when  3  or  4  of  tlie  cows  were  taken 
sick.  They  were  reported  either  to  move  about  strangely  oi'  stagger 
more  or  h»ss  for  a  few  minutes,  then  fall  down  an*l  drc  witliin  an  hour 
or  two,     December  4,  75  of  tin*  cattle  were  sold  and  shipi>ed  to  Omaha. 

A I  though  the  infected  farm  was  visited  as  soon  as  possible  atter  word 
of  the  appearance  of  tbe  ilisease  was  received,  the  last  animal  to  die 
had  been  dead  for  three  cbiys,  and  on  account  of  advanced  ^lecomposi- 
tion  iKjst-mortens  examinations  were  not  nnide. 
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OrTBRKAK  NO.  IH. 

This  outbreak  occurred  on  the  farm  ot  the  Frencii  Conimunity,  near 
Corning*  November  L*0,  75  cattle,  consisting  of  'Mi  yearlings.  7  2  year- 
olds,  and  .'J^'i  cow^,  wer(^  tui-ned  into  a  cornstalk  tield  for  from  ten  to 
fourteen  days.  The  yearlings  remained  in  tlie  tield  eontinaonsly,  but 
the  co^  s  were  yarded  vwry  night. 

November  J*I.  a  2  yearnld  lu-ild'r  died*  Tlar  otliiM  aninnils  appeared 
to  be  well. 

November  2U,  7  year  hugs  weii^  fonnd  (bMul.  Uuc  yearling  ami  a 
2-year-old  were  sick*  The  yearling  died  in  a  few  hours,  but  tlie  2-ycai'- 
ohi  recovered.     None  of  the  cows  were  atteeted. 

Abont  CO  acres  of  the  rorn  were  on  upland  and  almut  20  acres  were 
on  Uiwlamh  Tlie  cornlii'ld  mi  tlie  upland  ant)  tlie  one  on  the  tlats 
were  separated  by  a  consitlerable  area  of  Idne  grass  ]iasture  land, 
which  was  for  the  great<T  part  on  the  tlats.  The  corn  was  good. 
That  lUi  the  h»whnid  contained  considerable  smni,  but  there  was  very 
little  on  the  uidand.  This  was  the  hftb  consecutive  crop  of  corn  on 
this  hind.  The  cattle  had  free  access  tt>  a  tank  of  water  standing  in 
the  yard  and  supplied  fvinn  a  well  by  means  of  a  windnnlL  The  cattle 
were  regulaily  salted  every  two  or  three  dnys. 

Mr.  L,  Brettanier,  the  In^rdsinan  Ibr  the  community,  observed  tlie 
tollowing  symptoms  in  the  first  heifer  to  die:  When  first  observed  she 
was  standing  apjirt  from  the  others  '-acting  strangely  f'  her  eyes  had  a 
wd<l  or  startled  look,  and  at  t\\v  sanif^  time  she  acted  a  little  *M*razy/' 
In  walking  8he  wouhl  rjiisi*  hvr  hind  leet  with  u  peculiar  jevky  wwsv%- 


TiTPiit.  8!ie  snon  bej^ran  to  stn^gfr,  ninl  sifter  a  few  minntps  Inltl  ilnwii 
aitd  was  unahli^  to  rite.  She  roiitiiiiHNl  to  nune  ln*r  lii*3Hl  jum!  liiulm 
back  mn\  forlii  until  il<*atli  enwiitMl, 

tUTTBHKAK  Nm.  it. 

This  outbreak  oceniTcd  ou  the  farm  of  Mi\  John  Sunder  laud,  of  Ilast- 
iu^^s,  lie  hnd  70  aeres  of  t!oni,  all  on  uphnnL  The  ijoru  yielded  a  *io<jd 
cro\i  and  there  was  u  heiivy  jjrowth  of  stalks.  It  was  tin*  seeorol  y4*ar 
that  corn  had  been  rultivated  on  tliis  land.  There  was  eoushlerable 
smut  tliis  year,  but  in  isi»t?  there  was  very  little, 

Deeeniber  3,  70  head  of  eattle  (35  yearlinjifs  and  li-yearolds  and  'i'* 
from  I)  too  years  ohl)  and  10  horses  were  turned  intn  tin*  cornstalk 
liehl. 

December  7,  T  of  the  yi*uu<j  (*attle  were  foaad  dead.  No  death »« 
iK'enrred  subsequently.     Tlie  horses  remained  welt, 

111  LSOii,  15  of  a  considerable  nundier  of  auiamls  pasturing  in  tlie 
corustalks  on  this  same  laud  died.  As  in  IsiKi,  they  were  all  young 
cattle^  the  older  auinuils  beings  apparently  ex<Mnpt  from  the  disease, 

orTBUKAK  NO.  IS. 

Tills  ontbreak  oeenrred  ou  the  farm  of  Mr,  H.  M,  Carey,  of  Ked  Oak. 
He  had  40  aiTes  of  corn  on  river  bijttoin  huMl.  There  was  a  heavy 
growth  of  stalkH  atid  the  corn  wa»  jrood.  Previous  to  this  year  clover 
ami  timothy  had  been  isitsed  nn  tliis  ^n-onnd.  When  the  tield  wu« 
eKari»ined  (December  17)  a  ery  little  smut  eonhl  be  fonTnL 

December  7,  Mr.  Carey  tnruetl  22f J  cattle  {about  half  of  whit-h  were 
yearlings)  into  the  40  acre  eru'iistalk  field  where  tliey  were  allowed  to 
ran  in  the  tield  eoutinucuisly, 

December  10,  a  U-year-**ld  heifer  died  very  suthlenly, 

December  1-1, 10  yearlin«^s  and  one  2year  old  were  found  ilead.  All  of 
these  aniaials  weie  apparently  well  when  they  were  seen  on  the  i>reced- 
iiig  morniutf  by  the  foreman  of  the  farm.  No  deaths  oeenrred  siibsc- 
ijneutly,  altliou^di  the  cattle  were  left  in  this  iiehl  ibr  several  days. 
The  liead  yeailingrs  were  aliout  e4naMy  *livitk*d  between  the  two  sexes, 
and  one  of  the  other  cattlt^  was  a  flee  ted.  The  cattle  obtained  water 
from  the  river,  aud  wt*re  not  saltetL  The  t;(>rn tield  was  free  Wmn  j^rass, 
and  the  arnmals  had  no  food  other  than  the  corn  fnthler. 

December  17,  an  «*\amination  wjis  made  ol'  the  dead  animals.  The 
postrnnrteiu  chau^^es  were  too  far  advam*ed  iu  nutst  of  the  cases  to 
enable  the  identith^atiou  of  slight  ijatliolofjicai  chaufjes^  In  one  case, 
however,  the  orijaus  were  ipiite  well  preaerved. 

No.  12  (A  YKAKLiNt;  8tkkh). 

ThiH  tiDiuiid  ihcMl  on  Iho  mriruiii<;  of  f>fH'4nnb<T  t  L  finil  wriA  rxaintmil  r:ir1y  in  tliD 
niortittii^  ul  l>ei'i'iTili**r  17.  Post  iiiiirt^Tni  rlianges  nut  as  a4vanriMl  ji«  w  nii]d  ijutnrully 
hi*  r*TCp'Ri'ti*il.  Thelivrrw.irt  roiige^itrtL  The  auiui  wi-iu  di*.tinrt ;  tlie  (i  ntml  pirttiui 
was  of  u  bright  reilihHh  «olm\     Tbu  bUi?  wu»  uorimd  in  appvuraiiro  iiud  <|imuttty. 


Tli«  »pl«!ti  was  Tiot  CTilarg©<1 ;  then*  were  several  ecchjrmoaes  beneath  the  emp^nlii, 
Tbe  kidijpy?!  atid  tirhio  appc^ired  to  ho  iiontiuh  Tlu'  iutestiniil  lJ:ie  r  ii|i|iL<in'i<.d  lu  ho 
ntiniml  cjccenting  the  otuiistitii,  whicli  wais  nmisnuHy  tirm,  nlthon^h  iH>t  imparhMf, 
Tlio  Inttgs  were  uarnml.  There  were*  aovenil  petechhf  hencatb  thu  t  jiiciinlinni,  jiihI 
po<it-tiioiiem  ('1ot#  in  hoth  vetitriele^. 

Thci  brain  wjis  coiisiilerahly  ftoftetifd,  otherwise  apimreutly  normal.  In  «ue  other 
ca«io  thi?  liverf  spleen.  And  heart  exhthited  le^iouH  similar  to  thone  in  Nn.  V2,  IntiL'.Hti- 
qaI  tr»ci  iiurnml. 

Bartcrioio^iicat  fgramtiiitllofi.— Cover- glii«i8  preparations  were  mode  from  theditfereiit 
organs  iiiid  Hiihsojinontlyexainiiit'd  for  hiiftcria.  They  f;ave  negative  resiilti4.  Tnhc*« 
of  agjir  were  iuucnluted  with  pieces  of  the  liver,  apleen,  kidney,  heart  b]o<)<L  and 
bratu,  t>«?c'ember  21.  the  inueulaled  tiilx!**  wero  all  char.  Ueeemher  28,  one  «if  Ihe 
Jl^ar  tube«  inocniateit  from  the  lilood  had  developed  into  a  puri^  caltnre  nf  a  i4| pore- 
hearing  bttcilhis  belonging  to  the  B^icUIua  Hnhldh  gronp  of  bacteria.  All  of  the  other 
tnocnlatecl  tube^  remained  elonr. 

About  3  c.  c.  of  the  bhiod  were  drawn  np  into  a  Mterili/.i>d  pipette  ami  scaled.  A 
rabbit  inocnlated  Biihcutaneonsly  with  about  2  e.  e.  of  this  blood  remained  welL 
Four  rahbit»  inornlated  beneath  the  dura  with  froui  one  to  three  dropH  of  a  snspen- 
AioD  of  the  brain  in  bonillon  remained  welL 
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CORNSTALKS    AFFECTED    WITH    ''CORN    liLlGHT."    uK    THE    l^'RiaLL 
DISEASE  ARE  FREE  FROM  PATHOGENIC  FKOPERTIE8. 

The  large  mimber  of  ba<*tei iolngit'al  exaiuiiiatious  of  tin/  oigims  of 
cattle  which  died  in  cornstalk  tiehls  in  the  f^ill  of  1802  showetl  conclu- 
sively that  there  was  no  sinj^lc  species  of  bacteria  cmtstantly  prestMit 
In  the  orgaiis  of  theso  animals  tltjit  could  be  cultivated  iiinlcr  ordinmy 
conditioibs.  The  evitleuce  was  couvinciii*?  that  if  the  bacilhis  of  tlic 
Cfiru  disease  did  itiviido  the  organs  of  cattle  it  was  either  destroyed  or 
rendered  incapiible  of  snbserinent  development  on  media  satisturttny 
for  the  growth  *jf  the  bacilhis  isoUited  by  Professor  BurrilL  From 
Billiugs^s  i*eport  it  is  evident  that  the  bacilhis  which  he  described  is 
eidtivatcd  without  difficnUy,  Billings,  however,  tracked  the  origin  of 
tills  disease  in  cattle  to  tlo*  atfeelion  of  cornstalks  (h.^scnbed  by  BniriU  ^ 
111  1880.  The  theory  whieli  lie  advanced  was  that  the  bacillns  m  the 
affecteil  com  ingested  by  the  cattle  prodnccd  rapidly  fatal  results  (sep- 
tlcii^mia). 

A  review  of  I'rofessor  Burrill's  description  of  the  disease  in  the  corn- 
stalks sliows  that  It  attacks  (1)  the  yonii^  rorn  in  which  the  rot ^ts  are 
first  uHected,  and  (2)  the  fitlbgrowii  stalks  after  midsninmci%  when  it 
nianifests  itself  by  certain  discolored  areaSj  more  particnlarly  on  the 
leaf  sheaths.  In  the  youn^  plant  the  disease,  whit*h  is  restricted  to 
certain  limited  areas,  dwarfs  the  stalks,  resnlring  in  the  loss  of  the 
crop,  while  in  the  nialnrc  plant  it  is  widely  distributed  and  does  not 
ati|>ear  to  be  possesscil  of  eccmomic  importance.  The  same  species  of  a 
biicilliis  was  isolated  by  Btirrill  from  both  tbt*  diseased  ro(*t  of  the  yonng 
corn  and  the  lesions  on  the  leaf  sheath  of  tlie  mature  stalk.     Billings' 

♦ThoBo  iutnre!«ti«d  in  tho  disea-ie  of  eorn  are  referred  to  Professor  nurrilTrt  paper 
fin  a  \>w  Hacteritil  DiRease  of  Conu  nnlleiin  No*  0.  rnlversity  f»f  Illinois*.  A^ri- 
cultnral  Experiment  .Station,  IHSll;  l'roe«edin>r«  of  the  Society  for  thi'  Promotion  of 
Agrlewltnrid  Seienrt*.  IHSfi,  if». 

•  Loe.  cit. 


^l7o^tatrRT]iat^^lliTSr7orirdisMse  i^exoeedfn^ly local  in  its  i*xf5ensir«i, 
iK'ing  not  411  ily  liiuited  to  certain  tirld^i  but  even  to  t'ertniii  portious  ol 
Hucli  Adds  aitd  most  probably  to  certain  Htulk.s  in  a  lull,  or  at  lefist  to 
iiidividusil  ^loiips  of  stalks/'  It  appoars*  tberefon^  tliiit  Billings  recog* 
iiized  but  one  form  ot  tbe  t*<>ru  disease  and  liis  illustrations'  show  that 
to  be  the  disease  in  tlie  niatore  plant,  It  appears,  therefore,  that  he 
mistook  the  disease  in  the  fall  j^rnwn  corn,  whirh  is  exeeedinfjly  com- 
m<»nTfor  the  imnx*  rare  alTeetion  nianrfested  in  tbtMlwarfed  stalkn,  which 
he  eonsidered  responsible  for  the  death  of  the  cattle. 

This  re]K>rted  scarrity  of  the  disease  of  eorn  *said  to  be  fatal  to  t^attle, 
the  failnre  to  lind  a  speeiiic  organism  in  the  organs  of  the  cattle  exam- 
ined in  1S91\  and  the  rapidity  of  the  disease  with  symptoms  »aid  to 
resendde  tliose  of  poisoniiiiir,  led  to  tbe  supposition  that  possibly  ani 
nulls  which  died  while  feeding  in  rornstalk  tit*lils  nii;:ht  be  poisoned 
fnmi  the  bacterial  products  stored  up  in  the  diseased  cornstalks.  This 
led  to  an  investigation  of  the  cornstalk  disease  in  its  relation  to  the 
aflectiiin  of  rattle. 

In  August,  IBW'A,  I  consulted  Protessor  liurrill  at  Champaign,  III,  in 
reference  to  the  corn  tli.sease  wliicb  Iw  liud  dcscribeiL  He  vciy  kindly 
offered  ine  the  use  of  his  biboratory  and  |jcrsonally  iKunted  out  the  dis- 
ease  ivliieb  he  had  described  in  tbe  full-grown  corn,  and  indirated  the 
character  of  tlie  lesions  from  which  lie  predicted  1  woahl  obtain  pure 
cultures  of  the  bacillus  which  he  had  found.  It  was  too  late  in  the 
season  tr>  study  baeteriologically  t-hc  dwari'ed  ctu*n  (result  of  the  disease 
in  the  root  of  tije  ytning  plant),  ami  consetpiently  my  investigation 
of  that  form  of  the  disease  was  limited  to  *'ertaln  feeding  experiments 
hereafter  described.  The  examinath^n  of  the  disease  in  a  hirge  number 
of  corntields  showed  the  lesions  to  ctnrespond  with  the  ilesi^iiprioiiof 
the  disease  in  the  mature  plant  as  given  by  Piolessor  Ounill,  and  govl- 
sequently  a  lurrln^r  accuuut  of  its  ai>i>earancc  is  not  necessary. 

A  laige  ninnberof  agar  and  glycerin  agar  cultuns'  were  made  from 
the  leshms  indicating  the  iirst  stages  of  the  disease  in  the  leaf  sheaths 
from  cornstiilks  taken  from  fields  at  or  near  Champaign,  and  als<»  Irom 

*Tho  tt*cl»iii*fito  <'tnphjye<l  In  iiiakiii^  the  cultures  was  very  simple.  The  eom- 
Btalks  wore  ftclei'tfMl  will c'li  Hli(Hvetl  jnun  tlie  fxteriDT  niiniiti^  diArulnrat ions  nn  the 
leaf  alie;ith8<  These  were  ent  elose  to  the  ^roiititl  ainl  taken  to  the  place  where  the 
enHnrcHJ  wer*'  iiitide.  The  Jeaves  atiil  in>pcr  part  of  the  stidks  w«Te  then  remuvetl. 
The  lower  pnrt  wan  wsiNhed  in  a  oue-th<HtHrtn*ltb  Hoiiiliou  of  eorrosive  Hiihliiimte. 
The  elosely  tittin^j  lenf  sheaths  we»e  (hen  reniovetl  hy  iiukiii^  lirst  a  deep  circular 
inejj^iaii  jiiat  abrtvo  the  iioiIt\  frotu  vvhieli  the  dif^esised  nheath  was  reujovtHl  entirely 
or  ia  part  hy  niejuiH  of  pulle  |»re.sNnr<'  with  Hterih'  tbrceps.  With  sterile  (thimetl> 
instruments  a  hit  uf  the  alTeeted  pareneliynnitons  tis.'^no  was  renin  vet!  and  tdaced  ill 
the  culture  media.  Itisif^f  iuterest  to  sidil  that  u  tdatiinrm  looji  ruUl>e«l  over  the 
inner  »nrf ace  of  the  freshly  retiKne^l  hnt  tijjthtly  fitting  lenfsheiithH  and  tlien  drnwu 
over  the  jnclitied  uurfaee  of  ngnr  lu  most  cases  showrd  tlie«e  siirfaccH  to  he  f^erni 
free.  When  the  sheath  was  hiose*  however,  ita  inner  f*iirface  bccanie  eontaminutetl 
with  bacteria  aitd  ftin;*!. 

-  nunetuis  22  ami  1*3,  Nebraska  Stato  Experiuiout  Sttition. 
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similarly  diseased  corn  from  Keveral  otlier  localities,  mora  espeei:illy 
about  Kankakee  and  Mazon.  A  few  enltures  were  made  i'lotn  tire  deiul 
toots  of  the  dwarfed  corn  and  from  tlje  erosions  (idd  lesii>iis)  on  the 
leaf  sheaths,  but  these  invariably  developed,  as  preelk'ted  by  Bnrrill, 
impure  cultures  often  containing  \\ui0  which,  on  account  of  their  mpid 
jurowth,  caused  the  cultures  to  be  abandoned. 

A  careful  examination  of  a  large  number  of  cornfields  sit  netted  at 
short  intervals  across  the  central  and  northern  parts  of  the  tttale  of 
Illinois  showed  the  disease  in  the  mature  corn  to  be  exceedingly 
abuudaut.  Later  observations  revealed  its  presence  in  the  Stjitcs  of 
Indiana  and  Maryland^  and  it  is  highly  probable  that  it  is  even  more 
widely  distributed. 

The  dwinied  eorn  was  found  to  be  fpiite  rare.  In  addition  to  the 
statement  that  this  was  limited  to  eertidn  rtrcumscribcd  an^as,  it  was 
learned  that  these  areas  always  produce<l  dwarfed  cornstalks  when  tlie 
crop  was  repeated  year  after  year.  Mr.  McClnre,  assistant  liorticnltar- 
iftt  at  the  State  rniversity  of  llliyois,  dircctetl  my  attention  to  this 
disea^  od  the  farm  of  Mr.  Hay,  near  Kankakee,  III.  I  tVniiid  iti  his 
cornfield  a  large  number  of  areas,  varying  in  size  from  a  tew  square 
rods  to  an  atTe  or  uiore,  upon  wliitdi  tlie  (*orn  was  dwarfed  and  woitli- 
less.  This  was  considered  by  botli  Mr.  McCIure  and  Professor  ISiirrill 
to  he  a  most  typical  example  of  the  efleet  of  the  disease  attacking  tlie 
nH>t  of  the  young  plant  J 

About  Hf*  per  cent  of  the  cultures  made  tn>m  the  tirst  stages  of  the 
di^vease  in  the  leaf  sheaths  contaiiicd  a  Inreillns  not  distinguishable 
from  the  one  described  by  liurrill.  From  the  i>ther  cultures  Ibur  species 
of  saprov>hytie  bacteria  were  obtained  freipiently  in  pore  cnltures. 
Although  the  bacillus  described  by  Burrill  was  fuund  in  large  nunibera 
in  the  disease*!  eoruatalka,  its  absi'uce  from  the  organs  c)f  the  cattle! 
dying  in  the  cornstalk  fields  in  1892  rendered  it  desirable  to  test  the 
pathogenesis  <d*  the  atlected  cornstalks  themselves.  It  was  I  lie  inteu- 
tiou  to  select  thoroughly  iufected  corustjdks  and  tp  leed  them  to  cattle 
without  an  admixtnie  i>f  other  food.  The  ne4:!essity  for  this  artiticial 
experiment,  however,  was  eliminated  by  existing  crmditions  bronght 

aut  by  more  natural  causes. 

A  drought  which  extended  over  the  greater  part  of  the  State  *if  llli- 
uoi»  In  August  and  September,  1893,  dried  up  the  pastures  and  com- 


'I  WAS  finit  informed  liy  Mr.  M**Cliire,  anit  subsequently  by  others*  that  the  gprrn 
thcoiy  of  the  awarting  of  llie  earn  was  losing  jjnjiiiid  smd  the  previoiusly  etitirrf niiH'd 
one,  thiit  it  w(\n  due  cither  to  ivtunml  piirasitt^s  or  to  *^  hick  ol"  **  »mnL'thii»^-'  in  tlic 
MOil,  \viii!  tteiu;;  revlveil.  A  careful  stnily  of  thia  form  of  llu'  diseasv  in  huiii^  iiiiide 
Ity  Uoth  Mr,  Mct'liir*',  of  Chain]iaigiL  and  Mr.  Iluy,  of  Kaiikiikeu.  Mr.  Hay  is  t^'wtiHg 
the  cf!i<^ieticy  of  various  fertiUzers.  He  hn^  \hnml  that  a  considorat^lr  portion  of  liia 
latid  Jiivarialdy  yiehls  d^varfe.d  and  vvorthli-HS  corn,  while  the  land  immediately 
AdjciiiitTig  it  alwayw  produces  a  j^ood  (jrojK  TUtift  far  his  experiments  show  that  \a  ith 
s  proper  iktnounc  of  feriilizi^rs  his  land,  %vhirh  otherwise'  gave  no  eorn^  will  yinld 
«  profitable  crop.  His  experiaieiit^  prouuso  a  practical  method  for  preventing  tlie 
tied  from  tbta  cause. 


[>elk'(l  the  fiirniers  to  fi-ed  their  cuttle.  In  many  instances  cornstalks 
were  till*  only  fiHid  jrivtm*  As  nil  (4'  tlie  ('(UTi  whs  found  fi>  be  jitrected 
with  this  (lisense,  it  was  evidpnt  tlud  no  feeding  exi»erim4*nt  eould  be 
jilunned  that  would  be  more  eliieiieioiis  than  those  already  bein^  n»a<le, 
8eveial  lierds  i^f  cattle  that  were  fed  exclusively  on  these  «talks  were 
carefully  Wiitehed  fur  a  t»eriod  of  several  weeks^but  no  evideiiee  of  dis- 
ease apiienre*!.  The  cornstalks  lerl  wt*re  carefnlly  exandned  and  found 
to  be  tiioroui^fhly  infecte*l  with  thr  Burrill  disease.  Jt  should  be  noted 
tbiit  the  cattle  ute  these  stalks  luncli  closer  than  they  did  <lried  ones  hi 
tlie  lirld  Intt  r  in  the  fall,  and  conHefiucntly  they  inkiest od  many  nn>re  of 
the  diseased  areas-  It  is  of  interest  to  add  that  so  far  as  it  was  {nmsi- 
ble  to  learu^  the  cornstalk  di.sease  di<l  tiot  api>ear  among  cattle  in  1803 
ill  the  distrrets  visited  in  Mie  fall  and  where  the  mature  cornstalks  were 
km>vvn  to  be  badly  atTected  by  the  lUirrill  diseaiiie^  Tn fortunately,  no 
feeding  experiment  with  the  dwarfed  corn  was  carried  out  with  cattle. 
Au  ex]ierimeT3t  was  planned  tbr  hite  in  the  fall  with  the  dwarfed  stalks 
from  i\Ir.  Hay's  (iehl,  fait  a  severe  storm  destroyer!  th*»  stalks  to  such 
an  extent  that  it  was  impossible  to  complete  it.  Knon||:h  of  the  bli-rhtetl 
stalks  were  collected,  however,  tor  a  rabbit  experimetit. 

FKlOIKNi;  DISEASED  COHNSTALKH  TO  RABBITS. 

Dr.  Billing's'  fed  the  leaves  of  the  diseased  corn  to  a  rabbit  with  fatal 
results,  I^roni  tlie  orpins  he  obtained  cultures rd'  a  bacillus  identical 
witli  the  one  which  he  liad  isolated  from  the  diseased  ijr*j^ans  of  catth* 
dying  of  the  cornstalk  disease.  In  his  writings  concerning  the  distri 
bntion  of  the  bacteria  in  the  stalks  and  the  difterence  in  the  patho- 
genesis  of  the  or^j^anism  isolated  i'rmu  differ**nt  portions  of  the  ]ihnit  we 
find  the  IbUowing  remarkable  statement: 

That  it  ia  in  t.be  etalka  I  myself  have  domoustratwl  liy  microscopic  exatiiiuation 

ami  onltnruH;  but  with  this*  auigular  result :  It  is  u*>t  tlisseas*^  prodniiui^  when  iiim^- 
tiluti'd  iVom  tilts  ft^Jiireo  in  wittier  rabbif8  or  mU'c,  wliibi  from  the  leavou  it  is,  wa  we 
hftve  ef?en  Irmii  the  feedm^;  experiraeut  in  the  black  rabbit. 

[ii  the  fall  of  iJSOli,  abnndte  of  corn  leaves  and  tassels  was  eolleeted 
from  an  inl'eeted  tiehl  (*>nthrejik  No.  Ti)  ami  sent  t*i  the  laboratory  at 
Washington  for  feedinir  rabbits. 

Two  rabbits  were  fed  ex<"lnsively  upon  these  leaves  for  a  period  of 
four  weeks,  diiriii^^  which  time  tbey  remained  aijparently  well.  The 
animals  had  jjlenty  of  fresh  water  bnt  no  t»ther  food  daring  tliLs  time. 
About  three  months  after  the  feed  in":  of  the  stalks  one  of  fhe  rabbits 
dieih  It  was  emaeiatetU  bnt  Itaeterla  emdd  not  l>e  found  in  cover'pla.^.s 
prepuratioTiH  from  the  or|(ans»  and  enltnre  media  inocnlated  from  them 
renmuied  sterile. 

In  the  tall  of  1893,  rw4>  feediii;^  experiments  were  nia^le  with  stalks 
known  to  be  affected  with  the  Hurrill  eorn  ilisease. 

'  Kulk'tfn  NoH.  7.?^.  l>.  iiijfl  10  hur^  vojmne)^  <if  the  Agricultural  Expenment  Station 
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(1)  Feeding  of  the  leaf  shpatliJ*  from  tho  mjitiire  rornstalka, 

(2)  Fwiliii^of  tlie  thvarfeil  stalks  Cdismist^  in  yoiiii*::  corn)* 
In  tljCfurly  part  «if  Septeiiibtn'  stneral  biuslK^ls  oftlie  InuUy  fliseased 

leaf  slieatljs  wen^  rollect*^(l  in  tlie  State  i>f  Illinois,  Care  was  taken  to 
Helect  otily  those  sheatlis  wliicli  were  (liseased  and  whieli  presnrnably 
contained  a  Very  larj^e  nnniber  uf  bacteria.  These  were  sent  to  the 
laboratory  of  the  Bnreaii  and  used  for  feediiii^  rabbits  and  for  a  eiieniieal 
analysis.  Likewise  in  tlie  hiUer  jjnrt  of  September  a  eonsiderable 
i|iiantity  of  the  dwarfed  yellow  stalks,  inelndiug  leaves  and  roots,  were 
reei»ived  from  iMr.  Leon  Hay,  of  Kankakee,  111,  wht^se  <'orntiehJs  eon- 
taiiied  itiany  areas  on  whieh  the  corn  was  <lwart"ed  and'yelhjwisli.  Four 
rabhitH  were  fed  on  each  variety  of  the  diseased  cornstalks.  The 
details  of  these  experinient«  are  given  iu  the  subjoined  tables: 

X.--Feeding  rabbii§  mih  the  distxised  feaf  9heath$, 


R«iniirV». 

m  Sept  G^ifloaocn.   t^iRis 

70  ....  do    

71    do Oct.     4,1890 

72  .-,.<la  .—-....  did 

!                    I 

Diet}  Oct.  :!K     EmqriariHl;   tin  oOict  loHioijR  abtu^rxeil,  no  baw;- 

trriii  lUaiiovt-rftl  in  tin*  urj^iiN. 
Sitmewhiit  (rmiciaUnl    r'thorwin*  w^n. 

B. — Feeding  rabMU  mih  dwitrfed  eonuttaikM» 


Kn,        Wilt  br^^uii. 
7  J     S©pM!2,  1*XJ 


Strtp|i€Ml 
frHiing. 


Hniimrks. 
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m 


.do......  >MV.    1.18 

.do  ,.,,.  J do  .,. 

-do  ...... dn  , . . 


Dieil  Ocl,  17.     Voryikoof;  do  U^nfoiiH ;  riiUur«*Hnui;t(*  frcUM  IiIimmJ, 

Mpk-i'ti,  Hver  and' kiducn'A  ronmiii  rlear. 
SrHiK'wlniti'mji*  i«U."d;  otberwUe  Wf"IL 
Do. 

On, 


The  rabbits  were  ^i\eii  i»l«Hty  cif  water  and  all  of  the  stalks  (cTit  up) 
tliey  would  eat.  Tlioy  did  wi'U  on  the  dwarfed  eoriLstaiks,  but  tliose 
fnl  only  upon  tlie  leaf  sheaths  be^an  to  lose  tlesh  after  abcait  two 
weeks,  when  they  were  given  u  small  (luantity  of  other  food  (wheat 
bran  and  uats)  with  the  ^-ut  leaf  sheaths. 

The  eausi'  of  dfNith  in  rabt^ts  N<js.  70  and  73  was  not  determined. 
It  is  Inglily  probable,  liowever,  that  it  was  due  to  uialnutritioti.  The 
only  abnormal  eoinlitiiui  that  was  discovered  was  nrarked  einai'iation, 
Tubes  of  a^ar  and  bouillon  inoeulated  with  bitsof  the  orijansand  blood 
remained  elear. 

EXPERIMENTS    TD    ASCERTAIN    THE    KXTEN'T    To    WHICH    ('(jHXSTALK 
FIELDS  IX  WHICH  CATTLK   HAVE  IHEU  ARE  D.\N(lEROUS, 

It  was  slutwii  in  tlo'  ii(»tes  on  the  outbreaks  of  the  tbsease  in  cattle 
lliat  all  of  the  animals  that  died  in  any  [vartieuhir  cornstalk  lield  did  st» 
in  a  very  few  days,  and  that  the  remain  in^^  animals  were  not  apprecialdy 
iiflTerted.  Theeanj-e  of  this  pcealiar  eondrUon  can  not  be  satisfui-torily 
oxphiined  until  the  etnf}ou:'n'iil  lUrUn-  is  detcrmiued.     xV  \a*^\  i\v?-\*tvjft  q1 
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BiiHceptibility  of  the  HDimald  to  the  normal  conSititnent*s  of  tbi*  eAm- 
stalks  would  prej^urnably  g'ive  rr^  to  ^ucli  a  ptieQonjpiioti.  if  tlie  ciriuse 
18  a  ^4lleci^lc  one,  sncb  as  a  mieroorg^iuisui,  the  c1inic4il  history  would 
indicate  that  tlie  destructive  agent  was  either  concentrate*!,  so  that  the 
cattle  whieli  perished  were  the  only  ones  that  had  become  infected,  or 
that  it  was  ujore  generally  distributed  and  that  a  tolerartce  was  eatiib* 
lishcil  in  those  which  survived  presumably  by  reason  of  small  initial 
close*.  An  iniy>cirt;tnt  and  interesting  fac-t  is  that  where  the  number  ot 
cattle  was  small  and  the  acreage  of  corn  large,  all  of  the  deaths  occurred 
l)efore  the  cattle  had  fe<l  to  any  extent  ufmn  the  cornstalks.  In  \iew 
of  these  facets  a  few  exi)eriments  were  planned  by  which  it  was  hot>ed 
ti>  demonstrate  whether  or  not  tUe  destructive  agent  was  eliminated 
from  the  tields  with  the  first  deaths.  The  plan  suggested  was  to  turn 
cattle  which  had  l»ccu  either  on  pasture  lan«l  or  in  cornstalk  fields 
In  which  no  deatlis  hud  occurred  into  the  infected  field  imuieiliately 
after  tlie  deaths  ia  the  first  herd  had  ceased.  As  it  was  the  general 
opinion  among  the  farmers  *"onsuUed  that  after  the  first  deaths  no 
further  loss  would  lie  sustained,  some  dilticulty  was  exi>enence€l  in 
obtaining  suitable  cornstalk  fiehls  for  this  imrposc  and  also  in  securing 
satisfactory  catik\  In  the  tVill  of  1892  only  one  such  experiment  was 
made,  and  it  proved  to  be  of  little  value,  as  the  owner  of  the  cattle 
insisted  upcai  removing  them  from  the  lield  on  account  of  the  sevei*6 
cold  weather  and  a  heavy  lall  of  snow.  In  the  fall  of  1S9'A  the  follow- 
iiig  experiment  was  carried  out  by  Dr.  F.  L.  Kilborne: 

III  OuUncak  Ncn  13  (page  33),  which  oci-urrcd  on  the  farm  of  Mr. 
McCleary,  of  Van  Meter*  5  animals  from  a  herd  numbering  35  died 
wliilc  feinling  in  a  L'U-m're  cornstalk  lichl  within  four  days  after  they 
were  turned  into  it.    The  cattle  were  in  the  tickl  five  days. 

December  5,  five  days  after  the  cattle  were  removed  Irom  the  field, 
20  li-yearold  steers  were  turned  into  it.  Ten  of  these  were  from  a 
herd  that  had  been  in  cornstalk  fields,  located  about  a  mile  distant, 
for  about  five  weeks.  The  other  10  were  from  the  hertl  first  turned  into 
the  field  and  had  been  yarded  since  Nt^vember  2f*.  These  were  returned 
to  farther  test  their  junver  of  resistain'c. 

At  the  time  the  exjierimental  cattle  were  turaed  int^i  the  field  there 
was  about  ^  inches  of  snow  on  the  ground,  which  did  not  entirely  dis- 
appear until  the  close  of  the  expcnrtient.  There  was  no  snow  on  tlie 
ground  at  the  time  thecatUe  in  the  first  herd  died,  but  other  outbreaks 
have  occurred  in  the  presence  of  a  greater  or  less  quantity  i*f  snow,  so 
lliat  presumably  this  cimdition  had  no  infineuce  on  the  result. 

J>urtng  the  experiment  the  cattle  obtained  water  and  salt  the  same 
as  tliosc  which  suffered  from  the  disease. 

Before  the  exiwiiment  was  begun  a  wagonload  of  stalks  on  which 
smut  had  grown  was  cut  for  a  more  speeific  feeding  experiment  with 
that  article.  Ualy  about  one-fourth  of  the  husks,  leaves,  or  tassels 
u^suidly  eaten   by  the  cattle  bad  been    consumed   by  the  first  herd, 
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The  20  ste^fH  raiUaiiiCHl  m  tlie  cortif 

Uk  II  iJeriod  of  eleven  diiy^,  without  tlie  apiM^araiu-t^ 

They  were  then  removed. 

THE  BACILLUS  OF  THE  BURRILL  fiLSEASE  OF  CCkRN. 

The  observatioBs  and  experitneuts  with  the  diseased  cornstalks 
alrendy  recurdt*d  are  enouiih  to  kIiow  the  iiUKK'iKins  nature  of  its  sni»- 
posed  specific  i»r!;anism.  There  are,  however,  several  interesting,^  facts 
in  eonneetion  with  this  bacilhis.  As  previounly  stated,  a  baeilhis  was 
obtained  in  pure  cultures  from  about  >iO  j»er  cent  of  the  media  inocu- 
late*d  with  the  hej^inniiijLT  lesions  in  the  contstalk  disease.  In  cover- 
ghiss  preparations  they  usually  appeared  in  considerable  nniji!>ers, 
esipec'iaUy  in  those  made  from  the  i^uni-like  substance  frequently  found 
in  the  inside  of  tlic  leaf  sheatli  beneath  the  h^sions. 

Although  I'rot'essor  Hnrrill  very  satisfa<'toriIy  described  the  Imcillu^t 
lie  found,  according  to  the  re<iuirenients  of  that  timt*,  tlie  di*velo[>ment 
of  new  methods  for  difierentia  tin;-  bacteria  shows  that  a  posit  fvc  ideal  i 
tieattou  of  bacteria  recently  isoIate<l  witli  those  previously  tlesciibed  is 
a  matter  of  nmch  diihculty,  exeei»ting  where  definite  and  characteristic 
pathoireidc  or  physioloj^ical  properties  exist,  fn  this  ease,  lic^wever,  1 
Wii-s  forturmte  in  receiving  fi'ou»  Dr.  Hmitb  a  cufture  of  a  bacilhis  ori«^« 
iiiaUy  obtained  from  a  culture  of  the  bacillus  of  the  cornstalk  disease 
sent  to  him  by  Professor  BurrilL  A  comparative  study  of  tlie  two 
caltures  enabled  me  to  identify  tlie  bacillus  wliieh  1  had  isolated  with 
the  one  [U'eviously  receivetl  from  ]*rolessor  KurrilL  It  was  found,  how- 
ever, that  these  bacteria  ditlercd  from  the  «»ri;;inal  description  m  their 
growth  upon  ^lelatin.  They  both  liquefied  this  medfnni.  The  li([nefac- 
tion  took  i»lace  very  slowly,  however,  which  may  cxplarn  the  statemeTit 
ill  Burrilf!*  descripttt>n  that  it  d(jes  not  occur,  as  lie  failed  to  state  the 
age  of  the  culture  when  la«t  examitted.  As  these  bacteria  in  other 
res|»eet8  correspond  with  thi*  ori*^inal  dcscriptiou,  this  variation  under 
the  existing  coudittona  does  not  a[>pcar  sullicient  for  ditlerential  pur- 
poses. A  study  of  the«e  and  the  closely  allied  Inu'teria  has  shown  that 
the  power  to  liquefy  j^elatin  and  the  rpiaiitity  of  ^as  produced  by  the 
fermentation  of  certain  sujiars  varies  somewhat  as  a  result  of  con liiiucd 
arti^cial  cultivation.  The  large  amount  of  the  disease  in  corn  after 
midsummer  led  to  a  bact<*riolf»y:ical  examination  of  the  siul  from  lields 
til  Maryhiudt  which  resultc*!  in  finding  very  ahundantJy  a  bacilhis 
closely  related  to  the  one  obtained  fr<un  the  diseased  cornstalks,  and 
probably  identical  with  it. 

In  181>:i  l*r.  Theobalfl  Smith  ^  ideutitied  the  bacillus  received  from 
l*rofe8»or  Burrill  and  the  one  with  which  1  compared  my  cultures  as 
BitciUux  rloaav.'^  lie  also  re(»orts  this  organism  from  well  water,  both 
"  polluti.*d  and  unpollute*!,-* 


Wnder  Qiiarlcr-e^nttiry  Bi>ok,  1893,  p.  214. 
*Tliii»bat'illiiH  wjm*  iKuhifcd  from  mnvagi?  :inil  waa  nrtj*^irmny  cJnatTil«*<1  liy  E,0,  .lor* 
dstt*     Kxpcrtnioutul  iiiveHii||(atiou.s  Uy  tLi^  8tnto  tioanl  of  bvullh  of  Mit8»itc|]nMt?lt5 
opoo  the  iiorifictitiou of  stjwiige,  t'ti.     F;irt  II,  18U0,  p»  t$36t 
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The  cultures  of  this  orgaiiisui  obtained  from  different  sources  were 
carefully  studied  in  i)arallel  cultures  and  found  to  differ  very  slightly. 
Tiie  gieatest  difference  between  them  was  in  certain  physiological 
manifestations.  As  this  bacillus  has  already  been  described  it  seems 
necessary  at  this  time  to  point  out  only  the  more  essential  differential 
properties  of  the  bacillus  obtained  from  the  diseased  cornstalks. 

DESCRIPTION   OK    THK   liACILIX'S. 

Morphology. — A  motile  bacillus  varyiD;;  \\\  Itju/^jth  Iroin  1.3  to  2 //,  ends  rounded 
Ap])cars  in  cultures  singly  or  united  in  nhort  chains  or  cluin])s.  From  live  to 
fourteen  llagella  have  been  demoustrat-ed.     It  stains  readily  with  aniline  dyes. 

Cultural  cliaracters, — It.  develops  a  grayish,  somewhat  vigorous,  glistening,  non- 
viscid  growth  on  the  surface  of  agar.  In  the  depth  of  agar  it  is  more  feeble.  Gela- 
tin is  softened  along  the  needle  track  and  beneath  the  quite  vigorous  grayish  growth 
which  appears  on  the  surface  at  the  end  of  six  days.  It  liquefies  very  slowly.  The 
liquid  gelatin  is  clear,  with  a  viscid,  grayish  sediment.  Strongly  alkaline  in  i*eac- 
tion.  On  potato  a  dull  grayish,  nonviscid  growth  appears  within  twenty-four  hours. 
In  alkaline  bouillon  the  multiplication  is  quite  active,  the  liquid  becoming  heavily 
clouded  in  twenty-four  hours.  The  casein  of  milk  is  coagulated  in  about  eighteen 
days.  It  possesses  active  fermentation  properties.  In  the  fermentation  tube  filled 
with  bouillon  containing  2  per  cent  dextrose  the  closed  bulb  is  filled  with  gas  in 
forty-eight  hours.  The  liquid  is  very  acid  in  reacticm.  Ilie  gas  consists  of  72  per 
cent  CO2  and  28  per  cent  H.  In  a  similar  tube  containing  saccharin  the  fermenta- 
tion is  quite  as  active,  but  the  proportion  of  the  gas  constituents  is  different,  being 
66  per  cent  CO^  and  34  per  cent  H.  In  bouillou  containing  lactose  the  closed  bulb 
of  the  tube  is  not  filled  with  gas  until  the  fourth  day.  The  gas  is  practically  the 
same  as  that  produced  in  the  saccharin  bouillon. 

The  pathogenesis  of  the  bacillus  isolated  from  the  lesions  on  the  cornstalks  was 
tested  by  a  large  number  of  inoculations  with  pure  cultures  into  rabbits,  guinea 
pigs,  and  mice.  The  animals  were  inoculated  by  different  methods  and  with  vary- 
ing quantities  of  culture.  One  rabbit  which  received  0.75  c.  c.  of  a  bouillou  culture 
in  the  ear  vein  died  in  fourteen  days.  It  was  very  much  emaciated,  but  no  other 
evidence  of  disease  was  discovered.  Bacteria  were  not  foujid  in  the  organs  or  blood. 
All  of  the  other  inoculated  animals  remained  well. 

The  discovery  of  Bacillus  cloaccv  in  the  soil  is  of  much  significance. 
It  harmonizes  the  results  obtained  by  Professor  Burrill  in  his  bacterio- 
logical examination  of  the  roots  of  the  affected  corn  with  the  early 
conclusion  that  the  cause  of  the  dwarfing  of  the  corn  is  not  primarily 
the  result  of  bacteria.  It  also  explains  how  it  is  possible  for  the  paren- 
chymatous tissue  of  the  leaf  sheaths,  husks,  and  leaves  to  be  so  gener- 
ally sprinkled  with  lesions  containing  this  organism.  Whether  these 
organisms  are  of  themselves  able  to  gain  entrance  into  the  parenchy- 
matous tissue  of  the  leaf  sheaths  after  being  lodged  by  various  agencies 
against  the  exterior  of  the  plant,  or  whether  they  are  inoculated  into 
the  tissues  by  means  of  insects  or  injuries  to  the  epidermis  otherwise 
inflicted  is  not  determined.  The  experiments  of  Professor  Burrill  would 
indicate  the  possibility  of  their  power  to  penetrate  the  epidermis  of  the 
leaf  sheath. 

It  appears  that  this  organism,  which  is  strongly  saprophytic  in  many 
ot  its  tendencies,  is  capable  of  multiplying  in  the  tissues  of  the  living 
corn  plant,  and  convSe<[uently  may  be  considered  a  facultative  pjirasite. 
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A  few  cultures  made  from  similar  lesions  contained  a  total  ot"  four  oilier 
species  of  bacteria,  wliicli  evidently  had  survived  for  a  greater  or  less 
tiuio  iu  the  parenchymatous  tissue  of  the  leaf  sheaths,  and,  to  all 
external  appearances,  had  produced  lesions  not  distinguishable  from 
those  associated  with  BuciUus  chacfv.  This  shows  the  existence  of 
other  usually  saprophytic  bacteria  cai)able  to  a  certain  extent  of  such 
a  ]»arasitic  life.  The  iufrequency  of  their  api)earance,  however,  would 
indicate  either  their  existence  in  the  sniTcmndings  in  much  smaller  num 
hers,  or  that,  on  account  of  their  strongly  saprophytic  nature,  they  are 
unable  to  survive  in  the  tissues  of  the  living  plant.  Mr.  H.  L.  llusscll  ^ 
lias  recently  shown  that  a  large  number  of  bacteria,  mostly  sai)ro 
pliytes,  are  able  to  live  for  certain  periods  of  time  and  to  spread  to  a 
limited  extent  in  living  plant  tissue. 

CORN  SMUT  (TSTILAGO  MAIDLS)  NOT  FATAL  TO  ANIMALS. 

Although  the  feeding  experiments  made  by  Professor  (lamgec  in 
ISIW  and  those  at  the  Illinois  State  experiment  station  more  recently, 
described  on  pages  11  and  15,  gave  negative  results,  it  seemed  desir- 
able to  make  still  further  tests  of  the  etiological  power  of  this  fungus. 
To  this  end  the  two  following  experiments  were  made  by  Dr.  F.  L. 
Kilborne: 

(1)  The  loa<l  of  cornstalks  affected  with  smut  (Ustilago  maidiH) 
removed  from  the  field  used  in  a  preceding  experiment  (page  A^)  were 
fell  to  three  2-year-old  steers,  i>laccd  separately  in  box  stalls  in  a  barn  on 
Mr.  McCleary's  farm.  The  animals  had  been  in  a  cornstalk  Held  for 
about  five  weeks  prior  to  the  feeding.  They  were  fed  ex(!lusively  on 
the  smut-laden  cornstalks  and  free  smut  mixed  with  a  small  quantity 
of  a  mixture  of  corn  meal  and  wheat  bran  for  seven  days  with<mt  ill 
ertects.  Owing  to  the  absence  of  necessary  appliances  the  weight  of 
the  animals  and  of  the  smut  fed  was  not  takeiL  It  is  safe  to  say  that 
these  animals  consumed  a  much  greater  quantity  of  smut  than  the  ani- 
mals which  died  iu  the  field  It  was  observed  that  the  cattle  did  ni)t 
eat  the  smut  readily  in  the  field,  and  in  this  experiment  the  animals 
refused  it  until  apparently  hunger  com[)elled  them  to  eat.  The  mixing 
of  mill  feed  with  the  pure  snuit  made  it  more  api>etizing,  and  conse- 
quently a  much  larger  quantity  was  eaten  than  otherwise  wouhl  have 
been  done.  The  fact  should  be  borne  in  mind  that  the  smut  used  in 
this  exi)erimeut  came  from  a  corn  Held  in  which  several  animals  had 
died  within  five  diiys  after  they  were  turned  into  it. 

(2)  In  December,  189,S,  six  barrels  of  corn  smut  were  collected  from 
several  cornfields  in  which  cattle  had  not  been  turned,  near  Van  Meter, 
Iowa,  and  shipi>ed  to  the  experiment  stations  of  this  Bureau.  This 
material  comprised  both  the  abortive  ears  with  the  husks  attncked  by 
the  smut  and  the  masses  of  i)ure  smut  found  growing  (m  the  stnlks. 


'Bacteria  iu  tlioir  rplatiou  to  vcgctalile  tissue.     Kei>oit  of  tlio  Johns  Hopkiu.s 
Hospital,  Vol.  Ill  (1893),  p.  1»23. 
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The  totsil  weight  was  280  poinnls,  of  which  at  leant  one-half  was  Hiniit. 

Two  heife'Sj  Nos,  2^tS  aiid  284,  M  to  18  luoiUhs  uhl,  were  ithii^etl  iii 
SL'piiiati^  l)4jx  stiilln  They  w<»ro  beilded  witli  |>eat  iiios8  iusteiid  of  straw% 
ill  order  tliat  their  I'oiKl  should  f*oiisist  exchisively  of  the  prescribed 
ratioir.  Tfiey  were  allowed  to  rim  in  a  small  yard  (IG  by  M)  feet)  for 
about  Hve  hours  daily. 

Ihirin^^  the  exi»erinieiit  the  animals  were  ^^ven  all  the  well  water 
they  wished.  They  were  not  salted.  The  smut  wub  appareutly  uofc 
relissbed  by  the  beilers,  ei^peeially  by  No,  238,  so  that  it  required  con- 
siderable indiieeineat  to  jbjet  them  to  eat  the  desired  tjuaytity, 

Begfinning  on  the  morning  of  January  17,  1894,  and  (.continuing  until 
noou  of  February  2  (sixteen  and  oue-lialf  days),  the  heifers  were  feil 
morning  and  evetiiiig  with  from  2  to  :i  ijuarts  of  a  mixture  of  equal  parts 
by  weight  of  eut  ha}^  and  a  mixture  of  eoni  meah  middlings,  and  wheat 
bran,  and  IG  qnartw  of  smut.  The  actual  quantity  of  the  fungus  con- 
sumed  by  No.  23^>  was  <H  pouinis,  or  a  tiaily  average  of  nearly  3i\>  pounds, 
aud  by  No.  284,  iuh  pounds,  or  a  daily  average  of  4J  pounds.  The  tem- 
perature of  the  animals  was  taken  every  morning  and  evening.  The 
animals  a p[H'areil  to  be  perfeetly  well  throughout  the  time  of  feeding,  and 
eontinuetl  so  for  several  months  during  which  time  they  were  kept  under 
close  tibservatioii. 


Tahk  ifhofciftfj  ihr:  Umpiratttrv  of  animah  dnniuf  thejefding  rsprrlmeHL 


Ko.238. 


Date, 


Bm.m*       5  p.  tu 


jftnimry  17 . 
>1i3uiuur>'  IS.. 
Jiinuury  \9, 
JnuiiHiy  2(1. 

.raiaijnry  23. 
Jfinuary  24, 
Jninmry  25. 
J  at)  miry  2A. 
JHitiiarv  27.. 
JiitiiDir'j  2H., 
January  2I». 
Jniniary  3i>. 
JiiiiiLiry  31.. 
F*l«Tuary  1- 
FebniaryS. , 


DtgrteM  F. 


101.2 
10L4 

101,  i! 
101 
UH.4 
lOM 

IM.  4 

100.7 

100.2 

101 

101 

100.7 

100.  a 
too.« 

100.4 


Dfgreu  F* 
tU2 
L0L4 
10L4 
101.  B 
101.  H 
I01.fi 
tot.  8 
10L8 

ioi,e 

10L7 
101.3 

102.2 

108,  a 

101.1 

103 

109 


* 


Dt^reet  F, 


101.5 

IIH.O 

1<»I.  5 

103 

101, g 

102 

10L8 

101.6 

102.2 

100.  s 

100.7 

100.8 

101.0 

101.7 

nil. » 

101.0 

100.  a 


Zkaree*  F. 

102.7 

102.4 

102 

101.4 

HXL2 

101  « 

11ML5 

102.4 

102,4 

lO'i.4 

101.5 

I00.fi 

tO*J 

IH2,2 

101.(1 

1011  0 

102 


Several  maaaes  of  the  »nint  fed  in  xhm  experiment  were  brought  to 
the  laboratory  and  examined  inreroseoitically  to  determine  wliether  or 
not  there  were  other  fungi  fKiniaith*  upon  or  aasoeiated  with  the 
UnfHaffo  mmdfSj  aud  whi<*h  might  possess  de.struetive  prop€*rtio», 
The8e  examinati*His  failed  to  reveal  the  presence  uf  any  Kneh  organism. 
The  negative  results  obtained  in  these  experiments  are  ailditi*»nal  evi- 
dence of  the  nonetiologieal  importance  of  this  lungns,  at  least  so  far 
as  its  power  to  pro*luee  diseai*e  in  rattle  is  eoncerned.  Cart^ful  search 
was  made  in  the  eorutiehlij  in  which  cattle  had  died  for  any  diseased 


condition rfraiCTBJnifor  fuv  the  pivseTM'e  of  otlior  plants  or  hinp^i  which 
ini^lit  }hs  poat^i^sseci  t*\'  iioisotious  i»n>|jerties*     Thus  tar  no  evidoiice  of 
cb  a  caase  for  the  disea^  lia>*  been  found. 


ANIMALS  OTHEll  THAN  t'ATTLE  NOT  AFFECTED, 


It  ha.s  been  of  eonHJdiM'abb*  interest  to  det^^rniine  whether  or  not  *tini- 
maJi^  other  than  eattle  uio  aHeeted  witli  tliis  disea.se,  Billings  states 
ibat  other  herbivorous  animalfi  and  horses  are  Houietinies  attaekt*d.    An 

rieidtural  pai>erjn  estimating  the  totsd  lf»ss  froni  tliiseatise,  inclotleH 

eonshlerable  nnrnber  td'  horses.  The  replies  t<»  the  eirculur  hotter 
(page  17),  giving  iniormjttion  on  this  disease, show  tliat  horses  aiul  sheep 
occa^i^ionally  die  while  pastiiriii|!:  in  eon i stalk  helds.  It  is  a  si^ijitieant 
faet  that  the  reports,  by  circular  letter,  of  this  lUseas*^  in  horses  were 
for  the  greater  part  from  ])eo|de  residing  in  the  State  of  Kansas,  and 
that  Dr,  Mayo'  deseribes  a  disease^  in  horses  {Euznotic  vvrrbriiea^  (*r 
*'  sta^gers^*)  asoc<*urring  very  exti^isively  in  tlie  State  of  Kansas  dur- 
iug  the  fall  and  wifiter  of  IHIH)  and  bS**L  He  further  states  that  there 
wa8  very  litth*  eornstalk  disease  during'  this  season. 

In  these  investigations  I  tbnnd  horses  pasturing  in  eornstalk  fiehls 
where  eattle  died  in  tiveof  the  eighteen  (Hitbreaks,  Ib^us  led  ui>ou 
the  earcasfles  of  the  dead  eattle  in  two  outbreaks.  Slieep  were  i pastured 
ill  the  eornstalk  field  in  one  instanee.  In  this  limited  number  of  expo- 
sures the  disease  was  not  fonntl  in  any  of  these  animals.  We  have 
failed,  theretore^  to  find  any  e\  ithniee  of  the  i'xistent^e  id'  this  disease 
ill  horses,  sheep,  or  swine. 

(HEMICAI.  ANAbV8K8. 


Early  in  these  investigations  the  neeessity  was  felt  for  a  knowledge 
of  the  ehernical  eonstituents  antl  the  physiological  properties  of  eorn- 
fitalks,  espeeuitly  those  gn»wn  in  the  tields  where  eattle  had  died  of  tbi?4 
disease.  Aecordingly,  small  ipian titles  of  the  following  substanees 
were  collected  ami  sent  to  I*i\  E.  A.  de  Schweinitz,  cheiuist  of  the 
Bureau^  for  an  analysis,  especially  with  reference  t+)  the  alkaloids  or 
other  sttbstances  whhdi  nu'ght  be  cd'  a  poisonous  nature: 

(1)  C*)rnstalks,  mostly  leaves  and  tassels,  fnun  the  i'orniield  of  J\hv 
a  Johnson.     (Outbreak  No,  5,  1892.) 

(2)  Thedir^eaaed  leaf  sheaths  colleeted  at  Mamn,  llL,  in  August,  1.H93. 
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'Bnlleitfi  No.  3I»  Kxperinit*nt  8tulimi  of  the  Kansas  Statv  A|^ririTlturul  College, 

'Thill  fliHoaHo  is  naid  tci  liiiv*?  In^eti  caiiseil  by  a  fnujjnR,  AaptvfiUhtH  glnuvuH,  on  mnJdy 
roni  wliirh  wab  iugeHtoil  l)y  tln^  ljt>vse8.  The  upores  nf  tbis  iiHild  are  Rtatf^l  to  ^iiiii 
dfitrauee  to  the  rircnlatiou  uinl  liinl  Irid^nicut;  in  tbi*  Iviitiieya  and  liviT,  more  Irt*- 
qfieiifiy  in  the  latter,  'riie  sf»r»reft  }?erminatr?  iiud  ejumciiitlaniniatimi  of  tlit^Hti  organ**. 
The  c«n>bral  synifitomH  are  the  result  of  tin*  fonn.ition  of  an  alistt'Ha  in  tlj*i  liraiu. 
This  i»  caniMMl  by  an  iutorfyreure  with  tbti  blood  Bupply,  probaldy  from  sporeB  or 
iU5'eeli»of  the  mold  in  the  circnlattoo*  The  spores  of  this  fiiEjtfiiB  seem  to  retain  their 
infeiCtioiia  propt^rttea  for  atKHit  8ix  nianiljH.  Mayo  waei  iiuaUlo  tu  euUivate  this 
fillig:ii«  frotii  thn  orgaua  of  rlie  dead  horses. 
5028— No.  10 4 


(3)  The  diseased  i-oiHstalks  ((jwiurejl  i  irom  Hn/  invin  of  Mr.  Ijean  Hay, 
ol  Kiiiikiikot%  JIL.  whii'b  writ*  sent  to  tlic  lalniratory  late  in  SepUniiber, 

(i)  Ijivei  ol  steer  No.  1 1,  wliitlj  wtis  sent  to  tlje  I;il>onik»ry  in  ;;rlyi*' 
erin  in  December,  l.st)3. 

For  tbe  results  of  tliese  siniilyses  the  reader  is  referred  to  the  ;M.'eom' 
lianyiug  report  ot  IH.  de  Schweiiiitz*  It  ai^pears,  liowmer,  that  they 
did  not  reveal  the  presence  of  any  alknloidal  poison  or  inarpiuie  salts 
in  unusmil  «»r  ahnornial  (|nantities.  The  necessity  for  a  more  extemknl 
r*heinieal  invest jgatii>n  is  mdieatetl  in  the  diseussion  on  the  etiology  of 
the  disease  on  a  subsequent  page. 


DISCUSSION    ON    THE    NATURE    OF   THE   DISEASE   BASED    UPON 
DATA    OBTAINED   IN   THE    SPECIAL   INVESTIGATIONS 

The  diitu  recorded  in  the  preeediug  ehai>t^r  permits  a  more  eoinpre 
hensive  view  o\  tiiis  disease  and  of  its  eeoDomieimiKirtanee  tluui  e»iuld 
heielotoie  hiive  heen  taken.  Althon<jli  nniny  irnjuntant  farts  in  the 
natnral  histoty  of  this  malady  are  yet  nnkuiAvn,  au  analytical  study  of 
the  results  obtaiued  wdl  show  tliat  this  diseiVHO  of  cattle  is  not  such  a 
plague  to  the  Western  fanners  as  it  has  been  depicted, 

CONJJITIONS  INUER  WHICH  THK  IHSKAMK  (HTlHiaCln 

The  apparently  contradictory  statements  made  by  farmers  and  cattle 
raisers  eoucerning  the  conditions  under  whiedi  this  disease  occurs  are 
eh*avly  ex]ilained  by  the  diverse  nmnagenient  under  wliirh  cattle  dea*! 
Ironi  tins  malady  were  found  in  these  invcsti;;ations.  A  levirw  of  the 
essential  facts  ilcterndued  in  the  dit!erent  tmtbreaks  8nnnnari/.ed  iu 
the  appended  table  will  show  that  the  fallacy  <'f  tlie  iK»iHilar  theories 
is  niidouldediy  to  In'  found  iu  thr  fact  that  they  are  basctl  on  the  con- 
ditions snrrountliuf^  a  very  few  outbreaks. 
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J       loWrt. 
)5     Pert  ivAlJtiwc. . 


.-    do ... 

Kovismbsr,  1W3.' 

....do 

-do 

OctolK-t.  18D3. . . . 
do.,, 

,,.,do-,. 


70 

2 

M 

1 

7 

*j 

U 

4 

2S 

37 

"> 

21 

A 

25 

r» 

40 

.'i 

17     HJMtaiii-  l«.w«.,_     llpcf»iiil«rl«93.J         70 
IB  J  %dOnk,lowa,.:-.4 do i       M 


HO 

10 

sa 

5 

ns 

7 

5'J 

15 

100 

f**t 

75 

W 

70 

7 

296 

1 

First  Odftys. 3  hours,    C^/ririiiiMJUMlv, 
Yiml  3  dii>  A.  2  hoiim.    CotittiiiiiiiiHrv. 
."Ill  dav  ;  yardci4l  itt  Distil  w  iOiout  I'ihmI. 
Prmt ►Mltty»,  'i to 3 lioiin*,   i'uut iDuuu.tljt*, 
Conirimioupily. 

On. 

Fin*r  ffw  dnya.  5  honrs.    Conliiiooncil^^ 
Firnt  fi*»  days,  3  to  li  hotire,    Cnutiiiu,<  . 

oiijily. 
Finit  few  day*,  3  t«  S  hulirt,     Vnrtlvd  j 

ContitinoiiBlv* 

Flmt  (cw  days,  3  lo  5  hours.    Coutiliii- 

«Mi*ly, 
Cootiniumttty. 
Vir^t  .\  days,  2  to  3  hoitra.    t  'nnt»iiuoii«ly. 

CuQUnuouiilv. 
Do. 
Ik*. 
Do. 
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A  ayvopaia  of  the  general  condiUons  found  iv  the  inresUgaled  outbreaks  of  cornstalk 

f/i»e<we— Cout  iuued. 


Food,  other  than  com-  Sizeofcorn 
stalks.  fields. 


MO 
•11 


12 
13 


15 
10 


17 
18 


Condi  tiou  of 
com. 


CloTer,  meadow,  and 
I>asture. 

Clover  meadow 

None 


Clover  pasture 

Millet  and  liajr 

Cut  com  and  tame  hay . 
Pasture 


do. 


0     None. 


.do. 
do. 


do. 


do. 


.do. 


do.. 

Paature. 


None  .. 
do. 


Acres. 


About  40  * do 

13  I do 


20   do 

12   ^Good  on    up- 
"'"   s    land. 

Good 

/Good  on    up- 

(    land. 


Kind  of  laud. 


W  a  tor  supply. 


T 


Upland , I  Sprinp;  (Irnugli). 


do Well. 

Upland.     One  -  fourth  !)«>. 

acre,  low  and  wet. 

Upland Do. 

Small  area  of  lowland    /y 


in  eacli  field. 


Stream. 


|Good  . 
L..do. 


.do. 


20 
20 
20 
25 
20 
20 
25 
20 
35 
80 
80  I 

70  ' 
40 


Fair  . 
^Good  . 


Fair  to  good  . . 

First  2  fields 
good,  other- 
wise fair. 


Good  .. 
do. 


Upland Well. 

^Nearly  all  upland Do. 

Upland Stream. 

do ,  Well. 


.do. 
.do. 


.do Stream. 


.do Spring. 


-Nearly  all  upland St  n*am . 


.do. 
.do  . 


Bottom  laud,  low Do. 

60     acres    upland.    20     Well, 
acres,  lowland. 

Upland } 

Lowland !  Kiver. 


C 


Salt  given. 


1  Frequently 

2  Constantly  in  the  field. 

3  Onoe  in  5  days 

4  Once  in  7  days 

5:  Frequently 


Time  animals  were  known  to  be 
sick. 


Quantity  of  smut    {Z'^atUago 
maidin)  on  corn. 


do. 


Salt  in  trough  constantly. . .    '^  to  12  hours. 


4  to  12  hours Lena  than  usual. 

Found  dead Verv  little. 

1  found  dead ;  1  sick  2  hours t)o. 

2  found  dead ;  2  sick  12  hours Consider.! ble. 

Some  found  dead;  others  Hick  a  j  Small  amount. 

few  hours.  I 

4  to  5  hours |  None  ( .'). 


8     None  . 


9 

-^10 

*11 

12 
13 

"I 

15  ' 
l»i 
17  ' 
lb 


Twice  a  week . 
None  . 


4  found  dead ;  and  1  sick  a  few 

hours. 
A  few  hours 


Con»iderabh'.  All  iiickrd  and 
dmwn  out  of  field  when  corn 
was  hnrvf.steil. 

Moderate  amount 

Small  amount. 


I do 

Frequently i 

! do 1 

I  Irregularly  at  first,  later  in  i 
field  continuously. 


Found  dead,  or  sick  a  few  hourH.  Considerable. 

do Small  amount. 

Found  dead Do. 

do Moderate  (|uantity. 

T'flually  found  d«'ad Considrrahlf. 

Fouiiddcad D<». 

do Very  little, iiuuli  K-sstliau  U8iial. 


'  At  tho  time  outbreaks  Noe.  10  and  11  wen-  reached  tlie  cattle  had  been  «had  for  sevi-ral  tlay.s  ;uul 
the  owner;*  wen*  not  i)rP9ent.  The  fragmentary  knowledge  concerning  th«'ui  was  obtaine<l  fioiii  «»tlier 
meml»er.'«  of  the  families. 


I 


I 


From  the  table  it  will  be  ubserviMl  tliut  in  elovefi  of  tbe  eiglrt^en 
oiuhreiiks  the  juiinuilN  lunl  jikMiry  of  s;Ut,  hi  three  instances  no  salt 
was  given,  ninl  in  fonr  iKitbreitk.^  tl«is  fart  was  not  determine^l.  The 
nniniak  in  eaeli  of  the  cnitlneaks  had  free  aecess  to  an  abundant  sup- 
ply of  water,  or  were  provided  daily  with  well  or  spring  water 

Tlie  conitields  in  wldi-h  two  of  tlie  ont!»reaks  ot'enrred  were  entirely 
tni  lowhuid.  In  nine  oiitbreak.s  tliey  were  entirely  on  nplaud,  and  in 
seven  tbey  were  on  ijigb  and  biw  land»  but  for  the  greater  part  on 
nidnraL  Tbe  growfb  uf  the  I'tnn  was  vi(r4)rons  in  every  field  on  tlie 
ni»hintl,  and  witb  few  exeeiUions  tbe  tiop  was  a  good  one  un  tbe  h)\v- 
laml.  Tbe  rpiantity  of  srnnt  oji  tbe  eorn  varied  from  very  little  to 
nnnsnally  largi'  ^jnantitfes.  In  mw  instanee  (Outbreak  No.  7)  all  of 
tbe  nnnd  bearing  stalks  were  ent  ami  drawn  out  of  tin*  iiebl  at  tbe 
time  tbe  corn  wa**  harvested.  I  n  most  instanees  tlie  eattle  were  allowed 
to  remain  in  tlie  corn  si  alks  for  from  one  to  tbree  Innirs  only  eaeli  day  for 
the  tir St  tbree  tf>  six  ibiys,  while  iu  tbe  others  tbey  wine  left  u\  tbem 
continnonsly.  In  a  few  instanees  tbe  cattle  bad  no  otlier  food  tbaii  tbe 
cornstalks,  but  in  the  noijorrty  of  eases  tliey  bad  at-eess  to  staeks  of 
bay  or  straw,  or  wtnv  allowed  to  rnn  at  will  over  pasture  or  nieadnw 
lands, 

A  earefid  impiiry  into  the  nnnmon  praetiee  of  farnieiw  in  eerlain  sec- 
tions of  the  efjimtry  where  tbis  disease  oet^urs  disclosed  the  interesting 
faet  tbat  the  etrnditions  under  wbirh  the  eattle  were  nsually  kept,  and 
the  nu'tbods  followi^d  in  wintering  tbem,  where  no  tleaths  oernrred 
differed  irj  no  appreciable  manner  from  tbose  wbere  many  animals  died. 
It  was  tonnd  that  tanners  as  a  rule  fnrnish  their  eattle  witli  plenty  of 
salt  and  water,  and  tbat  tbey  nsnally  take  the  preeantiou  of  allowing 
them  to  remain  at  (Irst  for  only  a  few  hours  daily  in  the  cornstalk 
tields.  The  pna-tiee  of  giving  otber  food  is  frequently  fulh^wed.  In 
fai'1,  so  far  iis  I  bave  been  abit*  to  determim%  tlie  methods  followed  by 
those  who  lose  eattle  and  those  who  do  not  are  identieak  ih\  this 
aeetmnt  obvious  an<I  peeuliar  4'onditions,  wbieb  may  be  coiisidiTed  as 
tavoring  tbe  ajipearanee  of  riie  disease  or  forming  a  means  f-or  its  pre- 
vention, have  not  been  discovered.  Tlie  metbml  of  earing  for  eattle 
by  one  man  who  loses  heavily  may  lie  follfiwed  l>y  a  neigblxu'  wliose 
herd  remains  free  from  the  disease.  ;*ltbougb  Ihe  eorntiehls  may  be  i»n 
Hi>parently  the  same  kind  of  soil  and  separated  from  each  otber  imly  by 
a  fenee  or  at  most  liy  a  public*  highway. 

It  was  tbund  tbat  in  eertain  outbreaks  thi*  i-attle  were  pastured  cou- 
seeutively  in  two  or  tnore  cornstalk  lields.  In  these  eases  tbe  deatbn 
usually  oi'f'urreil  in  tbe  last  hehljHtt  in  a  few  instances  very  soon  after 
transfeiTing  the  animals.  Tbe  time  whieh  elai)sed  after  tbe  cattle  were 
turned  into  the  <*ornstalks  befine  the  first  death  oeenrred  was  variable, 
though  usually  from  five  tn  eight  days.     This  is  of  mm^h  importance. 


iind  ill  order  ti>  iiiak*^  a  toritparativo  study  o\'  tliis  point  with  reference 
to  tlie  outbreaks  investigated  the  appended  taldn  Ims  been  eonstrneted : 
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Xiuntitjr 

Number  of  ilcntliii  *4nd 

dfivjj  ou 

wiiirh  U 

.pv  orrnnT'd 

iifler  Umi 

TvlAl 
llutntMsr 
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of  eorn- 

Acalk 

Atldsnit 

lie  wertt 

Fi«idt  in 
which  dcMith 

vaitJkv  Wf^n-*  liinn*«l    into  tht^  rornntalk  il»ld«  in  whirli  they 
i11«4.                                                                                   ^ 
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*  Whrrfr  ilie  oittle  wwo  tn  two  or  more  Dclil*  fbo  tlitie  ticc'iiploil  In  tmch  rjiH«d  ttrnt  <m^  to  two 

tOitft  uttf^crr  died  oi»  this  drat  day  In  tuich  ffrld.     In  tbe  fiffit  iunliuicn  dtsit li  i-ci«tilUHl  prrMiiiiiiaUtv  Trom 
'T"  T^i'pl  umf  of  til*'  i'4)rnfii'ld  I'or  lliitn?   djiyw  «!»f*vt'>iilh,  iitchtli,  Jind  iiLntli}  HfliT  Ibo 


ill 


3d       Turn  dli«l  III   tlln  dtWiUld  iind  two  ill  til 
rn. 
i  Ih'  rtixih  iiml  f  I«'veijili  dHV»<, 


>  (Idrd  l^ild  on  thi) 


The  table  show8  that  the  ;;reat  majority  ot  deaths  oeenrred  tVorrj  the 
tifth  to  the  eighth  day  after  the  eatth*  wen*  tui  ned  into  the  rornstalks, 
111  the  sev^eii  eases  where  the  animals  were  iu  two  or  more  iields 
deiitbi^  occurred  in  the  first  in  tliree  instances,  and  nsually  the  time 
which  ehkpsed  after  tnrnin^^  tiie  animals  intti  tiie  second  Held,  before 
they  began  to  die* was  us  lony:  as  ordiniuily  *>ecnrred  w  hen  tliey  perished 
in  the  first  fiekL  This  fact  may  he  used  aa  an  arijament  to  show  tlnit  the 
causative  agent  was  absent  in  thv  lirst,  bnt  prrscnt  m  the  second  hehl. 

The  pi-evioua  history  of  tlie  cattle  was  not  obtained  in  all  rases,  bnt 
uMially  they  had  been  turned  into  the  cornstalks  directly  from  pasture 
lands.  As  tlie  cattle  were  not  tnriied  into  the  i-ornstalk  fields  until 
late  in  the  fall  it  is  evident  that  thi'y  hud  f»eeu  trtMling  for  several 
week»  ui>ou  gratiH  more  or  less  atTected  by  repeated  freeziDg. 

The  prevalence  of  tlje  disease  among  young  cattle  was  espci-ially 
noticeable.  Although  tlu^  gr*^at  niajiaity  ttf  all  tln^  cattle  in  the  herds 
iu  whi<di  deathH  occurred  were  yoiiiigy  a  few  of  the  dairy  herds  con- 
sisted of  young  and  ohl  animals.  In  these  the  old  ones  invariably 
remained  well.     Those  wliit^h  snflt'red  most  were  calves,  yearlings,  and 

:^yea^olds. 

SYMPTOM  A  Tnuunv 

Ab  previonsly  stated,  opiroitnnity  was  ncu  afjorded  lo  observe  an 
aminal   snftering   fi*an   tils  aficrtion  prior  to  dealb.    'V\\e  yw^avWviu* 


nature  and  mpid  <^mirse  of  tin*  lUsrai^o  nsiuilly  results  in  tlie  death 
tlio  :iiiiiji;U  l)i*ftn*^  its  prusiTif*!  is  tlrtrfted.  Iil  a  lew  iiistimtH*s,  hniir 
vYvVy  the  sick  animals  were  <»lkserved  very  carefully  by  their  uwners, 
from  whom  all  the  knowledge  we  liave  of  tbe  symptoms  was  obtained. 
AUhough  little  de]jondence  vnu  be  jdaced  on  symi)ton»s  an  ordinarily 
ileseribed  by  nnpn^fessional  and  especially  interested  j^ers^nis,  a  e^ive- 
fnl  questioning  reuderec!  it  possible  to  eliminate  many  of  the  customary 
exair^^eratiuus  and  to  obtain  a  list  of  tlie  more  ajtparent  manifestations 
of  the  ilisease* 

Mr.  Bixler  (Outbreak  No.  1)  found  a  steer  lying:  down  and  unable  to 
rise.  His  head  Wcis  evtended,  resting'  on  the  jL-nnind  and  moving:  ciiu- 
tinnally  from  side  to  sitle;  this  was  kept  u]^  tor  several  honrs,  whrn  be 
died.  In  the  set-ond  ease  a  steer  was  found  to  remain  behind  tlie  other 
animals  when  tliey  were  driven  tf^  wat«M'  about  11  a.  m.  At  3  jk  to*  h 
was  foiHHl  lit  a  dyin^  e^mdition. 

Mr.  Wilbams  (Outbreak  Nck-Ij  tbnntl  his  animals  apparently  well  at 
5  a,  in.  At  7  a.  m.  a  heifer  was  found  restin^j  sipiarely  upon  her  knees, 
the  head  extended  and  resting  upon  the  groiituh  She  was  frothing  at 
the  month  atid  groaning  as  if  in  great  ^distress  and  died  in  al>out  two 
hours, 

Mr,  Miller  (Outbreak  No.  5)  found  a  calf  lying  ilown  and  urrable  to 
rise.  The  ht^iid  rest^*d  on  the  gn>nnd  and  the  eyes  were  rolled  up.  It 
kicked  considerably  and  appeared  Uf  sufl'er  intensely.  It  was  shot  iu  a 
few  hours  to  relieve  its  sufterings.  Another  calf  was  found  sick  iu  the 
n»orning.  It  was  jjlaceil  in  a  barn,  where  for  a  few  boars  it  was  furious 
in  ilsetforts  to  get  out,  Later  in  the  day  it  laid  down  ami  i^onld  not  be 
induced  to  rise.  It  was  ijuiet  part  of  the  time,  but  usnariy  kit*ked  and 
bellowed  as  if  in  mneh  distress  and  refused  all  food,  Tliere  was  a 
uormal  mnvemcnt  of  the  bowels  in  the  afternoon. 

Mr.  13.  Johnson  olKserved  a  steer  to  act  as  if  "crazy''  at  night.  It 
was  found  dead  the  fullowing  laorrdng, 

Mr,  J.  (t.  Jones  (OutbiM-ak  No,  J>)  observed  sevei^l  cases.  Tbe  ani- 
Uials  were  very  cpdet.    One  of  thr'ui  exhibited  a  semicomatose  condition. 

Mr.  Hunt  (Outbreak  No.  12)  described  the  symptoms  to  be  similar  to 
those  observed  in  a  dog  poiscmed  with  strychnine, 

Mr,  MeCleary  (Outbreak  N(»,  Ki)  stated  that  the  sick  animals  were 
dull,  exhibited  great  weakness,  and  walked  with  a  peenliar  jerky  mt*ve- 
ment  of  the  hind  legs.  The  animals  trembled  as  if  suf!ering  from  » 
chdf.  In  a  shmt  tinn*  they  fi-fl  down  mid  appeajcd  to  be  in  great 
distress,  heads  moving  etmtinually  backward  and  fru-ward, 

Mr.  nadley  (Outbreak  No.  14)  observed  a  siek  animal  trembling 
violently  for  about  twi>  bonrs  ]ueeeditig  death. 

Although  the  deseri|>tions  of  tbe  actions  of  the  affected  animals  as 
given  by  tbe  owners  ditfer  somewhat,  there  is  a  striking  resemblanc-e 
between  them.  It  is  unibrtnnate  that  a  more*  thorough  examination, 
especially  in  reference  to  the  teinper;itiire,  pulse^  and  res[Hration,  was 
not  possible  in  this  investigation.     These  important  symptonis  will  uec- 


« 
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essarily  remain  undetermiued  until  the  opportunity  of  recording  them 
is  presented  to  properly  trained  jjersons. 

It  will  be  observed  that  the  symptoms  given  by  Gamgee  do  not  differ 
materially  from  those  here  enumerated.  Billings  gives  considerable 
space  to  the  symptomatology  of  this  disease,  but  for  the  greater  part 
it  is  confined  to  the  inoculation  disease.  On  the  evidence  given  we  can- 
not at  present  accept  the  artificially  produced  disease  as  being  iden- 
tical with  the  cornstalk  disease  as  it  occurs  in  nature. 

MORBID  ANATOMY. 

In  all,  twelve  animals  which  died  in  cornstalk  fields  were  examined. 
Post-mortem  changes  were  more  or  less  advanced  in  the  greater  num- 
ber of  these,  although  a  few  were  examined  soon  after  death.  The 
postmortems  showed  that  while  the  macroscfopic  lesions  were  usually 
obscure  and  varied  much  in  degree,  they  were  constant  and  uniform  in 
character.  As  would  be  expected,  the  structural  changes  in  tlie 
various  organs  were  veryslight.  Tliis  explains  the  statement  of  many 
veterinarians  that  the  organs  of  cattle  dying  of  cornstalk  disease  are 
normal  in  appearance.  A  summary  of  the  lesions  found  in  the  twelve 
ttittle  examined,  and  their  distribution  in  the  body,  is  appended  • 

\atun:  and  distribution  of  the  lesions. 
[Orgiioa  marked  (a)  wert^  decomixMed  to  Huch  an  oxient  that  thi'y  ^ere  rcuect4>d.] 


Ani 
No. 


Krain. 


LllIl^H. 


Heart. 


Liver. 


Spleen. 


KidnejH. 


Normal 


1    do. 

:{    do. 


n     Heniorrhage 
boneath  ])i.i. 


No   Iiepa-     Normal 

lizatiou. 

do do 

Normal . . .  Hemorrhages 
lH>neath  epi- 
cardiiim. 


do 


lli'morrhauic 


4 d:> Normal. 


.5      Normal . 
H    do  .. 


.do. 
do  . 


8    do  . . 

10     

1  :\     Nonnal . 


.do  . 
do  . 


11  i:{      Punctiform   do 

lieniorrhagen 
in  meniufjeH. 

12  18     Soft... do 


IleinorrhagrM 
1»  r  neat  Ii 
Krrosa. 

<lo 

do 


(a) 


(a) 
(ft) 


do 


Knlarge4l;  (i>dc- 
ma  al)ont  peri- 
toneal nttacli- 
ment;  lienior 
rlia<;ie  areas. 

('enter  of  lobiileH 
deepl  V     r  e  d  • 
denea. 
(a) 

('enter  of  lobiile.s 
pah':     p<riph- 
erv  r«Ml(lisli. 
Ilo 

MottU'd;  acini 
indistinrt. 

Aiiiii  distinct, 
cinterM  reel  • 
ilenrd. 


(a) 

(a) 

Enlarged ; 
blood  b«- 
n  e  a  t  h 
capHule. 

Enlarged ; 
bt-mor- 
rhagie. 


I 


(a) 

Pale. 
Hemorrhages 

beneath  <ap- 

sule. 

Hemorrha  g  e  .s 
beneath  cap- 
sule. 


Pulp  soft      Hypenenii**. 


(a) 

Fil»ron  a 

tiifts  on 

raiirtiilr. 

no 

Dark  


do  . 


l^nlargcd : 
e  r  0  h  y 
m  o  s  e  s 
beneath 
capHiiIe. 

Kcrhynio- 
ae.s  b  e  - 
n  e  a  t  h 
eapsub*. 

.Nonnal . .. 


(a) 
Cortex  pale. 


Do. 
Cortex     eon- 

jeHted. 
X(>nnal. 


Do. 


*  Post  mortem  ('hant:<-.s  well  adxaneed. 

I  Brain  not  examined,  an  the  animal  was  killed  in  tin-  la.st  stagi-.s  <>i  the  disca.se  by  a  hluw  un  the  head, 

;  iDtesUnea  were  removed  before  our  arrival. 


I 


t  JlmJii  Mot  (<\iLmltif>cl,  :iM  ( In-  ntiiinitl  wiim  Itilk'^d  In  thv  LiMtKtiiguHnf  llifHllMMftiw  by  a  bliiw  on  Hit'  ln*a4L  ' 

The  table  sliows  that  tlio  only  gross  patholof^ical  cliattges  observed 
were  those  of  a  hemorrhagic  nature.  The  liemorrhageK  were  mostly 
confined  to  tlie  si^rons  meTnliranrJS,  nnd  ospeelully  thost*  of  the  hetirf. 
EeeliyTiin;^es  were  Jiir»re  or  less  iniiiierons,  lir»\vever,  bt^neath  the  pleura 
and  over  the  snrfaee  of  the  liver  aud  spleen.  The  mucosa  of  the  iiit^s- 
tiiml  traet  sViowtd  areas  tu  which  the  ca[>ilhirieH  were  deeply  injected 
with  o4'easional  lieui(>nha|ce.  In  one  ease  (>Jo.  4)  there  uere|»ronouneed 
hemorrhagic  aiean  iu  the  lieart  uuiscle,  aorta,  aud  pleura. 

The  liver  was  frequently  pale;  the  at-ini  presented  deep  reddish  cen- 
ters witli  pale  ]ieripheries»  rsually,  hnwever,  post  n>(*rtem  c^hauges 
preehided  tjie  determiuatioii  of  the  appearauce  of  this  viscus  at  the 
time  of  death. 

The  inner  and  middle  zones  nf  the  lobules  were  more  densely  con- 
gesteil  than  the  peri[diera]  ones.  A  layer  sr'veral  lobules  in  thickness 
immediately  beiu?ath  the  capsule  was  usually  more  engorged  with  blood 
than  the  deeper  jiortious  of  the  organ.  In  the  more  densely  injected 
areas  not  only  tiie  blmid  spaces  were  filled^  but  the  liver  cells  were  also 
se])aratcd  from  each  other  by  u  space  of  variable  width  containing  blood 
corpuscles.  In  some  cases  there  were  slight  changes  In  the  appearance 
4^f  the  cellular  pn Utopias m. 

In  all  of  the  animals  examined,  in  a  suitable  condition,  the  hemor- 
rhages were  of  recent  origin  aud  the  blood  nonual  in  ibs  microscopic 
appearance.  There  were  nc»  discohucd  areas  intlicative  of  old  ecehy* 
muses.    The  distribution  and  general  character  of  the  hemi»rrhage£«, 


» 


I 


fhUh  ai\^  tbe  most  eonspitui<ni8  iiiiicroscoi>ic  lesions  oljiservetU  ari*  very 
Kimihir  to  those  deseribeti  iii  certain  rases  of  ve^etiilile  poisoiiitig,  more 
]>arrir'a1arly  that  of  feru  root.* 

Although  certain  syniptoms  descrihetl  by  the  owners  were  referable 
t4i  the  nervous  system,  legions  were  not  tliscovered  in  the  brain  or  s|)inal 
€5oril  excepting:  in  one  case  <No.  4),  in  which  there  was  considerable 
beiiiorrliage  beneath  tlie  pia  mater. 

Ill  one  animal  certain  of  the  lynipbatic  inlands  exhibited  more  or  less 
blood  extravasation,  particularly  in  the  interlolndar  tissue. 

Althoti;4^h  somewhsit  liniite<l  in  niiniber,  these  examinations  have  slied 
mnch  light  upon  two  important  lesions  heretofore  HUp[iosed  to  exist  in 
this  diseaHe,  viz,  impaction*  of  the  omasum  [third  stouuieh)  and  Inn^ 
disease  (j»nennjoin*a). 

The  tliird  stonmch  (omasum)  was  found  in  one  case  (No.  i)  to  be 
llritier  than  normal.  In  all  the  others  it  was  either  narmal  or  Ihc  con- 
tents were  uiiusually  soft* 

In  all  of  the  ;ininials  examined  the  lun^a  were  normal.  It  shonhl  be 
repeat*xl  that  in  addition  to  the  twelve  eases  carefully  considered, 
nearly  as  many  other  jinimiils  in  which  ]>ost-mortem  changes  were 
a*lvanced  were  opened  and  the  lungs  louuil  to  be  free  from  hepatiza- 
tion. The  numl>er  of  animals  examined  is  enough  to  demonstrate  the 
absence  of  pneumonia  as  a  characteristjc  lesioti  in  this  disea.se.  Fur- 
thermore, evidence  to  iiuUcale  a  relation  existing  between  this  affec- 
tion an<l  the  various  tbrms  of  [menmonia  to  whicli  cattle  are  susceptible 
was  not  rliscovered.  Tlds  is  important  in  view  of  tlie  writings  of  Dr. 
Billings,  who  gives  pneumonia  as  one  of  the  most  charaeteristic  lesions 
in  the  disease, 

Althougli  the  lesions  are  usually  not  conspicnons,  I  he  hemorrhagic 
changes  tlescribed  are  readily  detected  npim  careful  examination, 
ITn fortunately  w*'  have  nut  the  symptoms  to  compare  with  the  h^sions 
in  th«is*'  rases  showing  the  less  marked  pathological  changes.  In  the 
aim  in  which  the  hemorrhages  were  most  exteiuiive  (No.  4)  the  auimal 
was  reported  to  be  si<*k  bnt  two  hours  and  to  have  given  eviden<'c  of 
intense  sutlering.  The  fact  should  not  be  overlooked  that  all  of  tlie 
animals  fk'om  which  this  data  was  obtained  liad  been  in  cornstalk  fields 
from  five  to  eleven  days  before  death  occurred.  It  will  t>e  seen  from 
the  tabli*  on  i»agi*  .Vi  thLit  a  few  deaths  occurred  both  befi>re  and  after 
that  time,  but  untortunately  an  opportunity  was  nt>t  afforded  of  exam- 
ttittig  animals  which  died  after  such  extreme  exjiosures. 

Mournal  of  I'oniparati v«  Pntholo;*?  and  Th era i>eii ties,  Septmnbfr,  18W3;  also 
[^dit^iriuh  .Tuiie,  IS^M. 

*Th©  popular  ulea  of  "impsjctmn*'  )i!ih  pri»s»imaUly  iirmen  frciui  tlm  fact  thut  the 
^€Olit«tita  af  ihl»  vlf^t'im  is  norm.iHy  iiinclj  Hriitor  lliaii  \h  (ircliiiarily  HUp[KiHi'!(l. 


■ 
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(3)  TIm.^  tliseased  ^nnistalks  (ilvvnrre<l)  (luni  the  lurm  ui'  M\.  Lemi  Hay, 
ot  Kankakee,  IlL.  vviiich  were  sent  to  the  lalMjrat<»ry  late  in  8ept*»mljerf 

(4)  Liivei  ot  Hleer  N*l  11,  wliieli  was  sent  tn  tlie  laborat/tiry  in  glyc- 
erin in  l>eeember,  1893. 

For  the  results  of  those  analyses  the  reailer  is  referred  to  tin'  aee<mi' 
fianyinjn  leport  oi  Ih.  <le  Seliwemitx,  It  appears,  however,  tiiat  they 
did  not  reveal  tbe  presence  u(  any  alkaloidal  ikhsoii  or  inorgauie  salts 
in  iiunsual  or  ahnormal  ipnintities.  The  neeessity  for  a  more  extended 
rhemieal  investifjation  is  inilitate*!  in  the  discussion  on  the  eti^dogy  of 
the  disease  tni  a  subsequent  page. 


DISCOSSION    ON    THE    NATURE    OF   THE   DISEASE   BASED    UPON 
DATA  OBTAINED   IN   THE    SPECIAL   INVESTIGATIONS 

The  data  reeorded  in  the  preceding  chapter  permits  a  more  compre- 
henstve  view  ot  this  disease  ami  o(  its  eeononiioimjiortanee  than  eouUl 
heretofore  have  been  taken.  Althiiugh  nniny  important  facts  in  the 
natural  history  of  this  malady  ine  \i't  nnkuown,an  analytieal  stntly  of 
the  residls  obtained  will  bIiow  that  this  diseiise  of  eattle  is  not  sneli  a 
t»lagne  to  the  Western  farmers  as  it  has  been  depicted. 

cuNurnnxs  im>kk  wmm  the  uiseash  nc(!iKUKi». 

Ttie  ai>i)arently  contradictory  statements  nnide  by  farmers  and  cattle 
raiders  concerning  the  conditions  under  whicli  this  disease  occurs  are 

e!**arly  ext>lained  l»y  the  diverse  laanugement  under  whieh  eat  tie  dead 
tron*  this  malady  were  found  in  these  investigations,  A  review  of  tiie 
essential  facts  determined  in  the  different  outbreaks  summariJ'AMl  iu 
the  appeirded  table  will  show^  tluit  the  fallacy  of  tlie  iH»l*idar  tlieories 
is  undtmbtedly  to  be  found  iu  the  fact  that  tliey  are  ba.sed  on  the  cuu- 
ditioUH  surrounding  a  very  few  cuitbreaks. 

J  aifnupitii  of  ike  general  vvudifiottH  ft^tmi  iu  tin:  inve^lUjnted  tmthreaka  of  eorn»ialk  diitMt*, 


LiKialiiy. 


1  nodOnkJiiwA. 

2  -..  .«»i». 

4     KtHlOMk   liiwii 


Dttlp, 


Kovnmlior,  ISlitJ. 

llD. ..,..,.. 

..,,dc. 

do 


0     Mcrlmuu^v  ilk' luw«    ,.     ilu  ........ 

7    Tok'ilo  iMWji...... .,L,   ,  4o .,,. 

^    Stcutiini,  luwti D«C4»ttil>er«  1802 


nimibcir      bcr       L«Diit))  of  time  raitU<  w«re  In  eurnstalk 
«f  tli«l 

c»||iUf^.       dti^l . 


&v^lAti  il;ul>\ 


•10 


WmIm, lowN,. L..    do. 


..(III.. ..J  Norcmbor,  ld92. 

11      £m«nioi],  Iow»  ....J (Ill 

VI     WotMlbinc,  low* do 


70 

sa 

7  I 
U 
S2 

37  ' 
21  I 
25 

40 

15 


New     Proviflt'iici . 
I'ftrcival,  Inwa.... 


OctobiT*  l«tt» 
do 


Novintilwvr,  itm 


1141 

10  i 

SA 

5  1 

'AS 

7 

.Vi 

IS 

1 

100 

•J!! 

75 

U 

70 

7  1 

-2M 

l»| 

1'      - 

Viml  0  days,  3  lioiirH.     Coitl  in  ru»u«dy. 
Kiri»t.  3  dii3ii>  2  hourn.    GuntlniioiMlr , 
AM  d»>  ;  ynrdoxl  at  Diglit  wUlitujt  fur»it 
Fir«t  ;:ida>j«.2to  aiiouiH.   CouUuuniMly. 
CnntiniiuUHiv. 

Do. 
Firml  Tt^w  dayis,  fi  himi>i.    CuuNfittaimty. 
Firi*l  fi'W  day*,  3  to  5  iioura.    l^.\>iiUi«il 

on  Hi  v. 
Pi  nit  ^(9W  dsyii,  3U»tt  htnirti.    Y»rd«d  at 

nich1> 
ronlinnjotiftly. 

Fimr  frw  dnyji.  J  to  5  hours.    (VinUoti- 

tnii^ly. 
r<)HlUi»<Mij*ly, 
Fimt  :idAyA/2lo31i<jtira.   ''iinLiniiuunlj. 

CnQtintiotisly. 
Do. 

Do. 
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A  ff.ytrop«*'«  of  the  general  conditions  found  in  (he  inreaUgaied  ouihreake  of  eornaialk 

rft*«i«e— Coutiuued. 


Food,  other  than  com-  iSizeof  coin-j 
stalks.  ,      fields. 


1  CloTer,  meadow,  and  | 
j      ]>aBture. 

2  I  Clover  meadow 

a  •  l^one 


•10 
Ml 


12 


Aere$. 


About  40    do 

13  ; do 


Clover  pasture ' 

Millet  and  hay '< 

Cut  com  and  tamo  hay . 
Pasture 'j 


-do. 


9     None. 


.do. 
do. 


do. 


do. 


...do 


15   do  .., 

10     Pasture. 


17  None  .. 

18  ; do. 


Kind  of  land. 


....do 

Upland.     One  -  fourth 

acre,  low  and  wet. 

Upland 

Small  area  of  lowlund 

in  each  field. 
Upland 


^Nearly  all  upland. 
Upland 


.do 
Fair.. 
20 

20   ^Good 
20   S 

2^   {Fair  to  good  . . 

^   1  First  2  fields 
^    good,  other- 
wise fair. 


.do. 


25    {"^ 
20  7 
35   ) 


70  ' 
40  i 


Good  .. 
do. 


do 


Nearly  all  upland. . 


.do. 
.<lo  . 


Bottom  land,  low 

60     acres    upland,    20 
acres,  lowland. 

Upland 

Lowland 


Wat#'r  supply. 


Sprin;;  (trough). 
Well. 

Do. 
'•Stream. 
Well. 
Do. 

Stream. 

;  Well. 


Stream. 
Spring. 

Stream. 

Do. 
Well. 

Kiver. 


Salt  given. 


Time  animals  were  known  to  be 
sick. 


Frequently 1  4  to  12  hours. 

Constantly  in  the  field Found  dead  . 

Once  in  5  ilays 

Once  in  7  days 

Freq  uently 


do  . 


Salt  in  trough  constantly. 


1  found  dead ;  1  sick  2  hours 

2  found  dead ;  2  sick  12  hours 

Some  found  dead ;  others  sick  a 

few  hours. 

4  t  o  5  h  ou  rs 

:i  to  12  hours 


None ;  4  found  dead;  and  1  »ick  a  few 

hours. 

Twiceaweek i  A  few  hours 

Xone I 

do I 

Frequently Found  dead,  or  sick  ;i  few  hours 

.  -do do  . 


Irregularly  at  first,  later  in     Found  dead, 
eld  continnc 


field  continnoasly. 


10    !  I'aually  fouud  dead. 

IT    \  Found'dcad 

18 do 


Quantity  of  smut    {Vtstilago 
maidut)  ou  corn. 


Le.sH  than  usual. 
Vorv  little. 

t)o. 
Consideriiblo. 
Small  amount. 

None  ( .'). 

Consicierabh*.     All    picki-d    and 

drawn  out  of  field  when  corn 

was  harvested. 
Moderat4^  anjount 

Small  amount. 


Considrrable. 
Small  amount. 
Do. 

Moderate  c|iuiiitity. 
Conaiderahle. 

Do. 
Verv  little.uuirh  le.sstlian  usual. 


*  At  thi"  time  outbn'aks  Noe.  10  and  11  were  ri*ached  the  cattle  had  been  dead  Utv  several  days  and 
the  <iwn<-rs  wen?  not  im'sent.  The  fragmeutary  knowledge  concerning  them  was  obtained  IVoiiI  other 
members  of  the  families. 


I 

I 

I 
I 


Frtnii  tbi*  table  it  will  he  observvd  that  in  <neveTt  of  the  eigbteen" 
oulbreitks  tlie  auiriials  liail   pk'uty  u\'  x;ilt,  tu   Hifk*  tiistantres  no  iSiiIt 
was  grveii,  mid  in  four  (nitbreuks  tliis  fat^t  wns  not  di*ti*rniiiRHL     Tbe 
miiiitals  ill  envh  of  tlit-  oothretiks  Inid  free  arcess  U\  an  abiiuthint  siijv 
ply  oT  watei',  or  wi*re  provided  tlatJy  with  weil  or  spnii^^  u'ater 

Thr  coriiiiehls  in  whit'ii  two  of  tht*  nutbn^aks  oceiirrcul  wert^  entiridy 
on  lowland.  In  nine  outbreaks  they  were  entirely  on  upland,  and  in 
seven  tliey  were  on  liifi;h  and  h»w  bind,  but  ftn*  the  ^rreater  ])art  on 
uivlaink  Tlir  jLjrowfh  of  the  roni  was  vigorous  in  every  lield  on  tbe 
n]»hind,  and  with  few  exfeptions  th<'  crop  was  u  good  one  ou  ttie  low* 
hind.  The  <piantity  of  smut  on  the  (-orn  varied  from  very  httle  to 
iinnsiially  lar^e  riiianlitH^s.  In  otir  instaiiee  (Ontbieak  No.  7)  all  «if 
the  smut  bearing  stalks  were  ent  and  drawn  <nit  of  thi^  (leld  at  tbe 
tiTne  the  cum  wm  Iiarvosted.  I  n  most  iustancen  tlie  cattb^  were  jilluw*ed 
to  remain  iu  theeorn  stalks  for  from  one  to  three  InjurKonly  eaeb  day  for 
tbe  lirst  three  to  six  days,  while  in  the  oMirrs  th(*y  wi*ie  h*ft  in  tliem 
coiitiiMiously.  In  a  few  instanees  the  t-attle  bad  nci  other  food  than  tUe 
eonistalks,  but  in  the  majority  u^  eases  they  had  an-ess  to  starks  of 
liay  or  straw,  or  wer*^  allowed  to  run  at  will  over  pastnre  or  meadow 
lands. 

A  eareful  im|niry  inti)  tbe  eomnion  praetice  of  farnierfi  in  eertain  sec- 
tions of  the  eonntry  where  this  iJisease  ortairs  diselosetl  thi'  mterosting 
fact  that  the  etniditinus  under  whieh  the  eattle  weir  usually  krpt,  and 
the  luetbods  followed  in  wintering  tlieai,  where  no  deaths  oei-nned 
difl'ered  in  m^  ajfia-eeiable  inaiiner  fr^nn  those  where  many  animals  died. 
It  was  tbiiud  that  tanners  as  a  rnle  furnish  their  cattle  with  plenty  of 
salt  and  watei,  and  that  they  nsnally  take  the  preeautiou  of  allowing 
tliem  t<»  remain  at  first  for  only  n  few  botirn  daily  in  the  eurnstalk 
Helds.  Tbe  jirartiee  of  giviu;^*-  other  tbod  Is  fre«|uently  tollowrth  In 
fact,  so  far  as  I  have  been  able  to  determine,  the  met  bod  8  followed  by 
those  who  lose  ejittle  and  those  wbo  do  not  are  identieah  i>n  tbis 
at^niunt  obviout;  and  t>e*'nbar  ronditions^  whitdt  may  be  cousidt'red  as 
favoriutr  tin*  api>ea ranee  of  the  disease  or  fru'iuing  a  means  for  its  pre^ 
ventioii,  have  nc^t  been  disco vereiK  The  nietVmd  of  caring  fur  eattb' 
by  OTH'  man  who  loses  heavily  may  he  foUowetl  by  a  neighboi*  whose 
herd  renntins  free  from  the  disease,  altliough  llie  eonibelds  may  b<*  on 
apparently  tbe  same  kind  of  soil  and  separated  trmu  eaeh  other  only  by 
a  feiiee  or  at  most  by  a  public  highway. 

It  was  found  that  in  certain  outbreaks  the  tattle  were  i>astnred  con* 
seentivelyin  two  or  more  <'rnnstalk  lields.  In  these  eases  the  deaths 
nsnally  cH'enrred  in  tbe  last  field,  but  in  a  few  instanees  very  soon  after 
transfinTing  the  animals.  The  time  whnh  elapsi^d  after  the  cattle  were 
tnnn-tl  into  tbe  rorustalks  befort*  the  tirst  death  orenrred  wasvanalde, 
though  nsnally  fn»m  live  hy  eight  days.     This  is  of  mncli  irnjiortance, 


and  ill  order  to  make  a  cniupiirative  sutdy  ot  this  point  with  refmence 
to  tlie  outbreaks  investigated  tlie  a[>iMMMled  table  has  been  i-onstriieted : 


i 

1^ 

Total 

Quinlfer 
of 

Xmntx^r 
of  com- 
Ktalk 

¥imn  in 

wliirh  fli*|ith 

Dcturnd. 

Ndiiibrr  i»f  ilrjitliM  and  "layn  on  wliirli  tLvv  cM'tcurrfMl  »ft«*r  tlio 

It 

9 

1 

■  ! 

7 

ft 
ft 
1ft 
t1 

1    '"' 

1. 

S. 

3. 

i. 

5. 

Q. 

7. 

8. 

Ov 

la. 

11. 
1 

12, 

la. 

1 

14. 

>i 

Flint 

S 

1 
1 

I 

*2 

1 
2 
3 

2 
I 

I 
;i 

I 

1 

I 
I 
I 

Firm 

' 

Fir<it .-.. 

1 

Finit 

I 

1 

.... 

1 

n 

Flnt    And 

iieuon4  .,,-, 

Flrnt  ........ 

♦  2 

.... 

2 

I 

, 

Sccou<]      .,... 

2 

' 

3 

Senoud-- 

1 

I 

..,- 

1 

Vint , 

1 

Vint 

- 

2 

3 

* 

■      U              T 

F'ltni   And 

aevoorl ... , , 

53 

3 

Sei'4>ml 

A 

i 

9 
7 

1ft 

amlthlrtl... 

m 

]0  , 

1 

Firm      

^  t5 

Fir»t 

. ... 

8 

Fir»t 

**■' 

1 

Firrt 

i 

17 

I 

I 


♦WTucr©  tlio  cattki  wrro  hi  tvo  or  mora  fleUli  the  time  uocapleil  tn  (*aili  Taricd  from  ono  to  two 
if«Nrkfl, 

fifnr  jitfcr  diuil  on  tho  iimt  ilii j  In  ea*  h  tielil.  In  Hie  firxl  tufttntirt^  tUsilli  lixiiUt'd  jin<Hni»jdjly  I'miti 
<  br  elTect  ri f  d <  h orij lug. 

jTlif  lit'  '.»'pt  <ml  of  t!u"  roriillidd  ('or  thite   dtiyn  <>ii'vcnth,  luplilli,  im<i  uintlili  allri'  UiC 

il«nth  of  i  iiaIh. 

J!  t  '  d  In  lln^  flriit  Held,     Two  dktl  In  Iht^  nt^ond  and  two  In  tlio  iliird  fu  lil  mh  tho 

*  ]  'i-*  died  lit'twt'L-n  tlir  i»ii:tlt  and  *4f^\  entb  <1iivm. 

The  table  shows  that  the  jireut  ninj<>rity  of  deaths  occnrred  tVoin  the 
fifth  to  the  ej^^htli  day  after  the  (rattle  were  turned  into  the  etaostalks. 
In  the  seven  ea^ea  where  th*-  aninmlH  wert^  in  two  av  more  tiehlH 
deaths  oef^iirred  in  the  lirst  in  tiiree  iu.stanees,  and  ti.snidly  tl»e  time 
vrhieh  ehqised  after  turning  the  anrnials  into  the  second  tield,  belbre 
tbey  lM*gan  to  die,w*!is  a^  ]m\ij^  an  ordinarily'  ocenrred  when  they  per i*shett 
in  the  tirst  fiehl.  This  I'aet  may  he  used  us  an  arj;ument  Ut  show  tiiat  the 
cyiasative  agent  was  abs«*nt  in  tln^  first,  but  ]ir*^st*l3t  in  tlje  second  lield. 

The  previous  histc»ry  <»f  the  catth^  was  not  obtained  in  all  eases,  but 
usually  they  had  been  turned  into  the  f^oru.stalks  directly  Irom  ]»astiire 
lauds.  As  the  cattle  were  mit  tanied  into  tlie  cornstalk  fiehls  inittl 
late  in  the  full  it  is  evident  that  they  had  been  feeding  for  several 
weekn  upon  grass  more  or  le^s  afleeted  by  repeat**d  freezing. 

The  prevalence  of  the  disejise  auiong  young  cattle  wa.s  esjjecially 
noti<*eable.  Although  tlie  great  ni!jj<»rity  of  all  tlie  cattle  in  the  herds 
iu  which  deaths  o<'eurred  were  young,  a  few  of  the  dairy  herds  vAm- 
tifttetl  of  young  and  old  animals.  To  these  the  old  ones  invariably 
fl^iatned  well.  Those  which  sullcrcd  most  were  calves,  yearlings, and 
2-yearoIds« 

SYMPTOM  A  ToLuiiV, 

Ar  previonftly  staled,  r>p|nntiinily  was  not  aifonled  to  observe  an 
niiuiial   suftering   from    I  his  uiivvtUtu  prior  to  deat\*.    '\\w   uv&\v\\ei\i* 


I 


Aiit»tlit»r  tin't  tliat  points  to  {hv  probabiti  ttixic  nature  of  th]»  disease 
JK  tbe  reoovery  of  certain  animals  (see  Outbreaks  ^og.  IS  aud  lil)  wlijch 
showed  Kyuii»tonKs  nunrlar  to  those  inaiiift*strd  hy  tin*  animals  which 
died.  It  was  observrd  by  tlj<*  o\vn<T8  of  these  catt!c  tluit  alYer  the 
crisis  was  passed  thoy  iTc^vered  very  rapidly.  Although  this  diseuae 
is  generally  snp]>osed  to  be  invariably  fatal,  it  is  liighly  probable  that 
a  large  niimbi-rof  animals  an*  allt^etetl  and  recover. 

Tlje  poHsibdity  of  the  existence  of  a  fatal  i>uisoii  in  tlie  cornstalks  is 
shown  by  the  ri*port  of  Dr.  ^layo.  It  is  not  determined,  however,  that 
potnsli  or  sndinni  i'lnnjKninils  are  the  only  snl>stanres  wliieb  might  b© 
inothieed  in  unnatural  proportions  under  eertaiii  coinlitions  in  thecorii 
plant.  As  the  fatal  quantity  of  kinnvn  toxie  yubstanees  appears  to  %'ary 
nnieli  in  rattle,  ownig  somewhat  to  the  condition  under  wlijcli  they  are 
a<bninistered  ami  largely  to  the  degree  of  suseej^tibility  of  the  iudi- 
vidual  aninnds,  it  seems  to  be  neeessary  that  farther  chemical  amdyses 
of  cornstalks  should  be  nunle.  The  stalks  should  be  takerj  under  dif- 
ferent conditions,  sneli  as  late  in  the  fall,  after  their  exposure  to  the  fall 
rains  and  frosts,  and  when  grown  on  ditlereiit  kinds  of  soil  and  the 
physi*jlogical  and  toxic  properties  of  the  substances  thus  obtained 
should  bi'  tested  on  cattle  previously  kept  umler  different  cfMhlitions. 
As  tin?  accumulated  data  i»oiut  to  the  toxic  nature  of  this  disease^  that 
hyiM>thesis  is  provisionally  assumctl  alt-b**ugh  the  exact  nil  tare  of  the 
poisfui  is  not  yet  deternn*Ded.  It  apiiears,  however,  to  be  restricted  to 
the  c*u'n  plant,  and  for  tinit  reason  the  disease  it  ju^oduces  is  design 
uatetl  Toxwmia  mnidi^.  The  theory  at'  the  toxic  etfe«!t  on  certain  ani- 
mals of  the  normal  constituents  of  the  eoriistnJks  when  taken  in  large 
<jnantities  is  streugtheiied  by  the  fjirt  that  the  ilisease  does  not  occur  in 
those  sections  of  the  country  where  the  corn  stalks  are  cut  and  properly 
cnre*K  and  where  tln*y  are  snbse(|uently  fed  to  cattle  in  small  (juantities, 
but  sutbcient  m  amount  tokreptbe  animals  in  good  comlitlon.  It  is 
hoped  that  chemical  investigations  of  this  disease  may  clear  up  tlws 
doubtful  points. 


ECONOMIL'  IMr(UrrANCE. 


It  is  ditiicult  to  estimate  the  amount  of  loss  caused  by  this  disease. 
Then-  are  no  statistics  from  whiidi  reliable  data  can  be  obtained  con- 
ceining  it.  and,  while  it  oi^curs  to  a  certain  extent  every  year,  it  is 
re]ituted  to  be  more  frexpient  some  seasons  than  others*  It  is  usually 
ccnitjned  to  one  or  two  lierds  in  a  single  neigbborhopd,  but  its  distribu- 
tion  is  irregular,  and  frei|uenlly  townships,  counties,  and  even  larger 
ibstrifts  in  the  generally  infected  lerritmy  rt^nniin  tree  from  its  ravages 
for  years  in  succession. 

Dr*  Billings'  sunnnarkes  the  loss  fnnn  tliis  disease  by  stating  that  *^it 
can  be  safely  said  that  tliis  msdady  (muses  nn*re  loss  in  cattle  to  the  West- 
ern fanner  than  all  otln^r  causes  t-ninbined,  not  excepting  abortion/' 

^  Loc.  fit. 


e.     I 


I 


P\i*»  *  rei>ort«  tin*  h»>8  in  NiOniiska  \\n  tin'  m^ashu  issy  uih!   istio  t(> 

The  F3inrH.*rs*  lie  view  fur  1'  cliriiary  *"»,  ls*K>,  rHiilain^  it  surmnsiry  ut 
the  reports  of  their  forrespoiKluuts  ^oncfniiii;;  the  iiif valenrt*  of  thi* 
ci:»rnstalk  diseiise  in  the  major  portion  of  tlie  corn  growing  States. 

The  iigoren  which  are  given  are  so  divided  hetween  nHineyvahu'  and 
the  ijiinil>er  of  aninuil^  which  perished  tli;it  iiii  jKx'.nrate  statement  can 
not  be  made  conc^rniug  either,  but  afiproximately^  they  are  as  follow\s: 
From  Nebraska,  a  loss  of  8ri!*,0!l4  airjoa^  cattle  and  $rt:2.''til  among 
horses^  In  Iowa,  about  1,S(H»  cattle  and  a  few  lioises.  In  Missouri, 
about  ^'^)  c^ittle  and  a  U^w  liorses;  several  counties  are  reported  as 
^ustatiiiug  a  loss  of  from  1  to  7  \n'r  cent  of  their  cattle.  These  state- 
meots  5how  an  enornions  loss,  but  the  text  is  not  clcjir  as  to  whether 
or  not  all  of  these  animals  died  in  the  Jail  and  wintrr  of  LS*!*!)  and  181)0, 
In  the  replies  to  the  circular  letter  already  mentioned,  iVS-i  mej» 
rcjiorted  an  ownersliip  of  3U,324  cattle,  of  which  3.2li9,  <»r  ahont  t».8  per 
ccnii  dietl  in  cornstalk  lirhls  in  a  sinj^rle  season. 

In  the  twelve  outbreaks  investigated  in  181l:j,  4!I0  i-attle  were  jjas- 

titred  in  eornstalk  fields  in  which  tlie  disease  appeared  and  4*)  uf  them 

^died.     In  1893,  the  percentage  of  loss  was  14jl  per  cent  of  tin*  animals 

H  that  were  turned  into  cornstalk  Jields  where  the  disease  appeared,  i*  e., 

af  lb©  558  animals  exi>osed  81  died. 

In  estimating  the  percenta«ie  of  loss  from  tliis  disease  theri*  is  great 
I  danger  of  an  overestimate.  In  the  taw^nship  of  Rcil  Oak,  Montgomery 
^■Connty.  low^a,  there  were  2,4(i*»  cattle  in  1SS>2,  of  wiiich,  so  far  as  1  couhl 
^■learn,  only  0,  or  about  one  seventh  of  1  per  cent  of  the*  tt^tal  nundier, 
Hdted  iu  cornstalk  fields.  Further  impiiry  showe<l  tliat  in  the  entire 
cotinty  there  were  29,lijl»  (unndier  recordetl  in  county  clerk^s  ottice) 
cattle,  of  which  only  17  perished  in  t^urnstalk  fields.     Other  years  the 

»h>ss  was  reported  to  be  heavier,  and  still  others  less.     Tliese  liguix?s 
are  given  to  show  that  the  percentage  of  cmttle  which  die  in  cornstalk 
fields  is  small  wlien  the  thousands  of  herds  in  whieli  the  disease  is  not 
recognized,  if  it  occurs  at  all,  is  considered. 
The  data  obtained,  therefore,  show  that  this  discast^  is  not  of  such 
great  economic  importance  as  it  has  been  thought.     As  it  is  iionconta- 
ioa»,  it  does  not  threaten  the  cattle  industry  of  this  or  other  countries 
jio  which  American  i^attle  may  be  shipped.     In  the  herds  where  deaths 
ur  the  amount  of  loss  is  frequently  heavy,  but  the  infreciueucyof  its 
|>)>earance  renders  the  average  annual  loss  of  cattle  in  any  community 
frotn  t h i s  d i sea se  ex cee d i n g ly  sm a  1 K     1 1  i  s  t  h (?  u n  i ver sal  t e s t  i  tn o u  y  *  > f  1 1 1 e 
more  experienced  farmers  that  the  artiouut  of  this  <lisease  is  dimin- 
kUiug  from  year  to  year,     Kotwithstandiug,  it  is  a  source  of  serious 

■  Jonninl  of  Coinpuri^tive  Stcrliciae  and  Yeterloary  Arcliives,  XIII,  18t»2, 
*lfi  tlie  rrport«  from  coiintins  sonii*  of  the  Btntemeati*  y^ivc  thi*  imniljer  of  cattle^ 
^tbe^tii  this  VJiliic  of  the  cattle,  iintl  etill  *)lWrs  both  tlio  iniinUcr  ♦jf  aiiiriialH  :in<l  their 
|ta1ltl^     KioTii  tlie  Inttor,  tlio  avcinjjt>  vuliic*  of  »u  auiintd   \n  j»h  epiirnnted  ami  frorn 
i  rei»uU  the  tipproiLiiuatc  utiiuunt  uf  loss  was  estiuiat4.Hl. 


■ 


loss  iiiid  its  pnneiittoii  ami  eiiiuiuiUi<iit  from  t}\v  rountry  is  inucU  to 
bu  de.siitiiL  T(»  acromjilisli  this  tlie  method  of  pit^veiitioii  about  to  be 
iiKlicat'ed  in  nrgeiitly  rc*coiiimendo(L 

PREVENTION  UV  THE  UI8EA8E. 

Till*  nipid  conrsiMif  thi»  diseiise  iudicates  thut  preveiaum  is  the  only 
prurtiral  reiiu*dy.  As  it  up[»t*ars  in  widely  wepiiriitcnl  lierds,  then*  being 
iiiiuiy  IfK-alities  where  it  lia?4  iH»ver  oeeurriMl,  it  is  «'videiit  tlmt  the  prac- 
tieal  applieatioji  ot"  auy  general  preeauticmary  measure  imust  be  attended 
with  very  httle  ex[»en8e,  or  tlie  bunleu  of  prevention  wtaihl  l>e  heavier 
tlian  the  k)ss  of  tlie  oceasional  animals.  As  the  thst^ase  ]>  not  eouta- 
gioui^  measures  to  prevent  its  spread  are  nut  ealled  for,  and  ihe  adoption 
of  any  method  in  for  tho  sole  pnri>o8e  of  protecting  indiviibuil  furiuers 
fifjaiiiHt  a  possil>lt^  loss  of  one  nr  more  anhnals  from  this  disi-asc^  It  has 
been  shown  that  the  n»ethotls  now  in  vogni^  aie  not  trnst worthy,  and 
the  adoption  of  those  heretofore  sug^^est^nl  wouhl,  from  the  u  at  tire  of 
the  (liseasi%  l>e  ini  practicable. 

It  lias  been  observed  in  tliese  investigations  that  a  few  farmers  resiii- 
ing  in  the  States  where  the  disease  is  nn>st  prevalent,  and  wh«i  cut  ami 
feed  their  ecnnstalks  after  the  method  followed  in  th*^  Eastern  Statcn, 
never  lose  cattle  frt»ni  this  diseased  This  is  Inrther  illustrated  by  the 
history  uf  the  malady.  Formerly  It  was  the  euHtom  of  the  farmers  in 
the  Htates  of  Ohio  and  Indiana  to  turn  tlieir  ainmals  into  the  corn 
stalk  Jields  alter  the  ears  had  been  picked  from  the  standing  stalks,  and 
they  reported  losing  many  cattle  from  this  disease,  Mt»re  rei-ently  the 
farmers  in  these  States,  with  possibly  few  exceptions,  ent  their  corn 
when  it  is  rii»e,  anil  sub8e<[oently  feed  the  properly  cured  stalks  to 
their  cattle.  Fretpicntly  these  stalks  constitute  the  tood  ibr  the  cattle 
throughout  the  greater  part  *jf  the  winter.  Where  this  practice  if* 
in  vogim  the  cornstalk  disease  has  disappeared.  At  the  present  tune 
the  |H  actice  t*t"  cutting  the  cornstalks  is  beroming  prevalent  in  (he  State 
of  Illinois,  and  several  agriculturists  of  that  State  havi*  stated  that 
the  losses  from  tliia  disease  are  growing  less  and  less  each  year. 
Although  these  illustratiiins  may  be  considered  <  oincidences,  they  con- 
finrn  to  the  long  exi»ericnee  of  the  fanners  of  the  Eastern  and  iMnldle 
States,  who  invariably  cut  their  corn  and  ieed  thecuretl  stalks  and  who 
rtever  lose  cattle  from  this  mahwlj'. 

In  view  of  tlie  history  of  tlds  disease  and  the  facts  brought  out  in 
the  investigations,  the  only  method  of  prevention  which  commends 
tt>elf  to  the  consideration  of  tlie  farmers  who  wish  to  protect  their 
ht'j  iis  from  this  mahi<ly  is  to  cut  their  corn  wh(*n  ripe,  cure  the  stalks, 

*A  moat  interesting  illustrtttiori  of  this  w«b  fouinl  liy  Dr,  E.  C.  Scbroeder  in  the 

Sf^vto  of  Missouri,  in  1H9I.  Thi*  ecHidJticina  Wf*ro  uh  IoUuvvs:  Two  farmers  Luiil  largo 
L-oiutielilfli  separated  fr<mi  i.':;i«':Ii  t>ilirr  l»y  ;l  vvini  fenrt'.  ihw  of  tbtM*  ntcn  pastured 
liiti  ti>rhf*talk  l\eh\  Jitnl  loHfc  lieavily  IVom  the  iliHeaHo:  i\m  otln  r  ent  his  «'<irn  and  fed 
thi^  stalks  witli  in*  iH  «^rtect3  wliatover*  Thf  only  <iitt6reooe  in  thf  ct»Ddition»i  ihut 
Gouhl  bii  found  was  in  I  hi'  iiii^tliotl  of  feeding. 


alid  subsequently  ft'cd  them  to  tbeireiittle.     Tills  iiietUod  is  based  upon 

the  experient-e  of  a^^rk-ultumts  as  well  as  upon  tlieory.     The  re.sult.s 

of  more  scientifieally  arr^n^^ed  experiments  could  iint  be  uiore  demon 

rMrative  than  thoso  i»btained  T>y  the  jh  tiud  f*xperienee  of  tluiusands  of 

1  farmers. 

TUi8  method  of  prevention,   if  g'eiieriilly  followed,  will  necessarily 

Icanse  a  radical  ehanjL-e  in   the  luaetieo  of  fsirniers  in  tlie  seetions  ijf 

[country  in  which  this  disease  oecurs.     At  first  thouj^dit  ft  nmy  seem 

I Ini practical  and  unwoit-hy  of  eonsidenition,  hut  a  more  ej ireful  Htudy 

will  show  that  ft  ean  be  praetired  with  pn>fit,  espeeially  on  the  smaller 

farni^,  where  the  jimouut  of  euru  and  the  number  of  eattle  jire  not  hiry:e. 

This  method  is  ur^jjeutly  recommended,  not  <udy  n»  a  means  of  pre* 

(venting  an  oeeasiimal  loss  of  from  o  to  30]hm'  r^^ntof  Hie  eatile  feeding 
in  a  c*jrn. stalk  tield,  bat  id  so  in  its  great  e<'ononiy  iif  ourn  fodder^* 
The  wa«te  resulting  from  cattle  running  in  coriistalk  Jiehls  is  notorious. 
[The  universal  testimony  of  farmers  who  are  feediiifc  their  eiittlo  eut  and 
f  properly  en ri'd  eornstalks  is  that  it  pays.     The  ijuality  of  the  stalks  ii^ 
much  superior  to  that  of  the  weatlier-beiit^u  and  bleaclieil  stalks  left 
standing  in  the  field.    In  addition  to  this,  the  amount  of  fodder  obtained 
from  a  certain  area  is  mucli  increased  over  that  ntili/,ed  when  theeattle 
iron  at  will  in  the  standing  stalks,  so  that  from  a  uiven  acreage  of  eorn 
la  much  larger  nundier  id'  animals  eaii  be  wintered.     While  this  jiieans 
lof  prevention  may  not  be  praetieable  when^  large  herds  are  driven  from 
[the  Western  plains  to  lie  wintered  in   the  eorn  growing'  sections  where 
Uhe  a(^reage  of  eornstalks  is  extravagantly  large,  it  is  dt^emed  praetiea- 
ible  wherever  economy  in  the  use  of  forage  lieconies  necessary.     The 
lslo%v  but  constaatly  increasing  rapidity  witii  whieh  this  metlitHlof  feed- 
ling  cornstalks  is  advanring  from  the  East  shows  that  it  is  a  ipiestiou 
[of  a  few  years  before  the  custom  will  become  universal  ttiroughont  the 
[West,     When  that  lime  arrives  tho  mrn stalk  disease  of  eattle  will 
[presumably  not  airpear. 


•Hi©  importance  of  comstalka  asfurag©  has  been  I'learly  nel  forth  from  a  stientifitj 

Ipoiut  by  n.  J.  Patterson  (Aj^riiniUiiral  Scii-iiets  Nos.  7,  S,  and  9,  VoL  VI,  18M3)^ 

^has  made  a  cheniical  tiQutysis  of  ilw  Hupamtt)  part«}  of  tlto  *  orn  plant,  Hiich  as 

the  car,  husk:*,  tups,  leaves,  «tubbU%  etc.     Tbis  aualyHia  »bow8  that  tbe  fetsilkf*  von- 

|taiu  A  greaU-r  total  of  food  eonstitiieiits  tliaii  tb*^  com  it»©lf.     Ho  also  fibows  tbat 

lli«re  it  bnfc  little  dirTcreD^o  iii  the  aigoHtibility  of  ditlVreiit  parts  of  fodder  and  that 

lull  it*  i**mipotinds,  e\cc}»t  tbo  protein,  are  tiior©  digeetihie  thsni  thosii  «»f  tiiii*»tby 

|Iia>%     Ho  jNh*»w»,  ftirtbermore,  that  the  digestible  matter  in  tlie  fodfltr  iilone  horn  an 

>  of  ijocm!  con  I  D«|tials  the  di^cstibl^  matter  in  2  tons  of  eitber  ilovi^i  or  tiinotby 

ay. 

r,a2«i— No.  li> '} 


DESCRIPTION  OF  PLATE  I, 

Ei<i.  1.— A  ilrawing  made  Irom  a  section  of  a  lobiilo  of  tlio  liver  of  a  healthy  cow, 
showing  liver  cells  and  the  blood  spaces  (magnifieil  500  diameters). 

Fi(i.  2. — A  drawing  from  a  section  of  liver  from  steer  No.  4.  This  shows  the  livor 
cells  and  the  engorgement  of  the  blood  spaces.  Drawing  traced  with 
<'amera  Incida,  8  mm.  apochromatic  objective;  No.  4  eyepiece. 

Fig.  3. — A  drawing  from  a  ncctitm  of  the  liv«*r  of  steer  No.  3,  showing  the  separation 
of  the  liver  cells  and  the  intercellular  spaces  tilled  with  blood  (magnitied 
500  diameters). 


DESCBIPTION  OF  PLATE  U. 

Fio.  1.— A  drawing  from  a  section  of  normal  heart  mnecle  of  a  cow,  showing  eat 
ends  of  fibers  (highly  magniiied). 

Fio.  2.— A  drawing  from  a  section  of  heart  muscle  from  steer  No.  4.  This  shows  the 
hemorrhage  into  the  connective  tissue  surrounding  the  fihen  and  ban- 
dies of  libers.  Traced  with  camera  lucida,  8  mm.  apoohromatic  objeoti  ve ; 
No.  4  eyepiece. 

Fio.  3.— a  drawing  from  the  same  section  as  fig.  2,  showing  longitudinal  fibers  and 
bundles  of  fibers  surrounded  with  blood  corpuscles.  The  muscle  fibers 
themselvcH  are  not  afiected  (magnified  5(X)  diameters). 


I 


I 


While  invi^stigatiug  cattle  disea!jf»ii  in  the  State  of  Iowa  in  t\m  ikll 
of  18112,  T>n  Stalker,  State  veterinarian,  called  my  attention  to  a  pecul- 
iar affection  which  had  appeared  at  variable  mtervids  dnrinj^  the  snm* 
mer  among  the  cattle  belongfing  to  Mr.  John  Wade,  who  rej^ided  near 
Greene,  Dutler  County,  The  mystery  siirroundini,^  this  nialatly,  as  well 
UB  its  econoiDic  signilicance,  rendered  an  inquiry  into  itts  nature  juid 
cause  exceedingly  desiratile,  I  therefare  visited  Mr.  Wade  on  Xovctn- 
ber  10,  in  resi>oiise  to  a  telegram  aiiiioaneing  tlie  leappearance  of  (he 
disease.     The  following  history  of  the  all'eciioii  was  iibtained: 

Karly  in  the  spriug  of  1892,  47  2-year'Old  steers  were  turned  into  a 
pasture  containing  10(>  acres,  the  greater  part  of  wbieli  were  on  shnigh 
land.  The  field  contained  several  jicies,  however,  that  were  dry  and 
covered  witli  taiue  grass,  lu  the  slough  portion  water  stood  for  a 
greater  part  of  the  summer  between  the  bogs  or  Inits  on  the  tops  of 
which  wild  grass  grew  in  abundance.  The  cattle  were  salted  weekly, 
and  water  wa«  pumped  daily  from  a  well  at  one  side  of  the  pastui^e 
into  a  large  trongh  standing  in  the  Iteld,  The  well  was  bored  through 
liii)66toDe  rot^k  and  was  said  U*  be  about  100  ft^et  tlcep. 

Late  in  Jnne  or  early  in  July  a  steer  was  found  dead.  About  a 
raonth  later  a  second  animal  died.  Karly  in  September  a  third  steer 
WHS  taken  sick  and  died  in  abtnit  three  days.  October  1,2  steers  died 
and  later  m  the  month  4  others  perished.  The  last  4  animals  were 
observed  to  be  sick  for  about  six  days  prior  to  death. 

There  were  two  other  smaller  x>^»stures  on  high  land,  in  which  were 
25 and  27  steers,  respectively.  In  September,  100  eatth*  were  purchased 
and  turncil  into  the  pastures  on  the  upland,  l^^arly  in  October  the 
surviving  cattle  from  the  slough  pasture  were  turned  into  the  fields  on 
the  njdand  witli  the  purchased  animals*  They  were  all  fed  snbse- 
iiuently  on  timothy  and  clover  hay  and  snapped  corn.  Tlie  I  steers 
which  died  late  in  Oct4)l>er  had,  therefore,  been  on  high  land  and  fed  as 
Htated  al>ove  for  about  three  weeks  prior  to  death.  None  of  the  cattle 
imstnred  during  the  summer  in  the  lields  <m  high  laud  had  died,  and 
all  the  subsequent  deaths  were  amcuig  the  cattle  which  had  been  sum- 
mered  on  the  slough  pasture.  Mr.  Wade  ha<l  not  lost  cattle  in  previous 
years,  and  to  his  knowledge  this  disease  had  not  before  ai)peared  in 

bis  viciuity, 

11 


4 


Mr,  Wade  liad  already  lust  H  aTuinalf?,  auffsuoSeqiiomn^^nner?^^ 
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Of  the  latter  \  were  exiiiniiietl  very  soon  after  deatli.  The  syinptoni8 
ol»sc?i*ved  ia  the  sick  aiuinals,  wliieh  were  siniihir  t^i  those  said  to  have 
been  manifested  by  the  previously  afleetetl  ones,  and  the  aUsenee  of 
apparent  lesioiis  siitlieiiMit  to  eause  death,  suggest e(i  the  probabiJity 
that  they  were  dying  of  rabies.  As  indieated  by  this  proviKinnal 
hypothesis,  rabbits  and  calves  were  inoeolated  with  the  braiim  of  :? 
(Nos.  1,  4.  and  Ti)  of  the  4  animals  for  the  i)iirpose  of  obtaining  tlata 
whereby  a  positive  diagnosis  could  be  made.  The  results  denionstraied 
the  fuet  that  these  animals  were  aftectetl  with  rabies,  or  at  least  with  a 
disease  not  distingnisliable  iVoni  that  malady  as  deternrined  b^^  eanr 
parative  iiioeulation  experiments*  A  careful  inqniry  was  made  into 
the  prevalence  of  rabies  in  the  \iciuity.  It  was  learned  that  about  ll* 
tuules  from  this  place  several  animalSj  all  of  which  iliei]  of  rabies,  wen 
bitten  by  a  rabitl  do<:  about  a  year  before.  This  was  the  only  ease  of 
the  disi^ase  found  to  have  ocenrred,  at  least  for  several  years,  in  this 
adjoinin^^  counties, 

As  the  sourreof  infection  is  exceedingly  ditllcult  to  explain,  this  out 
break  is  of  nnich  interest.  The  possibility  of  the  presence  of  a  rabid 
dog  can  not  be  gainsaid.  Aeeepting  it  as  a  fa<*t,  it  is  qiiit^  an  unusual 
condition  U*  have  animals  bitten  by  a  ral>id  dog  early  ia  the  spring, 
die  of  rabies  at  variable  intervals  throaglnmt  the  summer  ami  early 
winter*  The  tact  that  no  *4her  animals  in  the  neighborhood  died,  that 
mad  or  strange  dogs  were  not  observed  rliy  iug  the  entire  summer,  and 
that  a  careful  inspection  of  the  skin  of  the  animals  examined  failed  to 
reveal  the  presence  of  scars  suggesti\  e  of  bites  or  other  injuries,  oil 
tend  to  (jreclude  the  probability  that  the  cattle  were  iafeeted  at  differ 
ent  tinuis  by  aieans  of  the  bites  ut*  ditfrrent  dogs.  The  imi»ortaiice  of 
this  disease  warrants  a  somewhat  detaih'd  description  of  each  of  the 
animals  examined,  and  an  account  of  the  inoculation  experiments  result- 
ing ia  the  diagnosis  made. 


8YMPTOM8  ANi>  LEiflONS  IN  THU  (  ATTLE  EXAMINED. 

Stkkm  No.   U 


A  2'year-old  steer  was  foimd  \u  mi  ahiiost  dying  coiulitiou  Nnvc^iiibcr  10.  Ili^ 
been  sick  for  five  duys.  Wben  liret  iitl.iH*k«*d  lit*  wns  said  to  liavo  been  in  good  rou 
ditloti,  but  hi)  was  now  mhicIi  oinufiatetl,  Mr.  Wiide  Btcitcd  tliul  llie  must  niarknl 
aympt-oitis  which  be  observed  in  Ibis  iiniuud  wore  inditteicuc©  to  fo<id  and  wntir, 
jmd  i>eraiHteiicy  in  driving  hog»,  dogn,  hens,  and  other  snnill  aninialH  funn  tU«" 
yard.  He  woiikl  not  ;ittuck  persons,  Oct'a«ionally  be  iK-nouod  ii^  if  in  great  dis- 
tress. The  bind  linibi*  were  drawn  under  the  body  moro  and  iiion*  eaeli  dtiy,  so  thai 
by  the  third  *.]iny  wulkiny^  becaui*^  difbciili.  At  times  \w  would  run  abont  tbe  yard 
in  an  iipparent  fVenzy.  Wlitni  observ»>d  (N4»vember  10)  be  walked  with  great  dirti- 
cnlty.  The  hhitl  hjgs  were  drawn  under  tlie  body  and  there  wa«  marked  1oj*8  of 
reoordination.  In  stepping  with  the  hi  ml  legs  the  weight  rented  tirst  on  the  toes. 
Alter  a  few  Htepa  be  wonid  fwll  on  the  ventral  nnrfuce  of  the  body,  bringing  the  fonr 
legs  beneath  bini.     He  t  ould  rift©  only  witli  diffleuUy,     The  eyea  had  a  dull  appeiir' 
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im«'€^  %nA  w««v  fl<»eply  rwld^ti^fl ,  Tndginji^  from  the  pivvioiTS  raj»p»  Mr.  Wiwrenthmij^Tit 
tbnt  Le  would  ]i  VI'  but  alow  btmvf*.  He  wsm  kilkd  (by  ttitliu*;  the  rarotidt*)  J'or 
exaniiu»tioti. 

Ati(op*iy  — {Stt^er  much  emaciated.  Mouth  and  o'sophajr«8  nonital.  Ruiijen  con- 
tained u  ooiisid triable  ipiantity  <>f  inoibt.  pjtrtly  luacc^riitcd  food,  counistiiijuj  c>f  straw, 
lirt),  corn,  and  i;orti  htiakH.  The  third  nud  fourth  stoniachH  w«^re  normo].  Tlio 
nia«*onji  of  the  dnodoiitmi  and  jejiinutn  wuh  covered  with  n.  hiyer  of  hilo  «}tained  uniciis, 
otht^rwiae  the  intestinal  tratt  was  uorui/vL  Lnngs  normal.  Thf*ri?  wero  a  fvw  snhse- 
roa»  blood  rxtravasatious  on  the  left  vuntrtelt-.  The  livtr  was  Jipparently  »lifjhtly 
etlnrprd,  normal  in  rolor.  There  were  abont  100  c.  l-.  of  a  thiu,  clear,  ijTe^'ni'^h- 
yellow  bile. 

The  ftpb'cn  was  abnormnlly  dark  m  color.     The  normal  niarkingn  were  present. 

The  nii»diilbir>  portion  of  the  kidneys  wasi  sli^htl)  reddened,  f'ortex  pale.  Cap- 
ftultf  easily  removed.     Bladder  empty.     The  lymphatics  normal. 

The  frontal  Jobew  of  the  Itrain  presented  u  ^nrface  thickly  sprinkled  with  pigment. 
The  blood  ve*i»elB  were  slightly  in,|ected,  especially  in  the  eboroid  plexns.  Spinal 
cord  normal  in  appearance. 

The  uiicroscrtpte  examiuation^  on  the  tollowinif  day,  of  the  varion»  tissiiefl  did  not 
reveftl  abuoininl  chnngcK,  and  stained  cover-^yjlafls  preparations^  from  the  various 
organic  and  blood  <lid  not  »bow  the  prenence  of  bai-teria  or  other  mieroor  gnnknis. 

BactenoJoificai  t .rami nat inn, —At  the  antopay  tnbet*  of  agar  were  iuornlated  with 
piece*  of  the  brain,  liver,  kidney,  epli^pii,  and  tho  heart  bh*ud.  Liqnitl  agar  was  alao 
inocnlated  with  parts  of  the  brain  ( Li boriii!*' method  of  ujaking  rnUoresK  All  i*f 
tbfj  cnlture  niedra  inoenlated  with  the  spleen,  liver,  kidBtfy»,  and  Idood  renniined 
clear.  One  of  the  agar  cultnrea  of  the  brain  contained  iUtHUua  Jfottrtscejuf  lifiueftwieitH 
111  pnre  cnltiire, 

November  12  an  emnlsion  waa  made  by  s^rindiug  up  a  small  piece  of  the  brain 
tiftHue  taken  from  beneath  the  pia  at  the  right  Irontul  lobe  with  a  few  enbic  centi- 
Djetentof  8teri]i>:ed  water.  The  brain  had  been  ke^itinacool  place  since  its  removal 
(NoTembcr  10),  and  when  imed  poHt  niortern  rbaiiges  wero  not  detected^  Two  rab- 
biU  were  etheri/.ed  and  ino<  nlated  with  one  to  two  drnpa  of  the  enuiision,  one 
betieatli  the  dura  and  the  other  in  the  anterior  ebamher  of  the  right  eye.  The  rab- 
bit inoculated  in  the  eye  remained  well,  but  the  other  developed  the  following 
iymptomn : 

K«>vemt>er^»  thirteen  days  after  inocnlation,  the  attendant  ^  stated  that  the  tab- 
bit  aeteil  very  qneerly.  November  20  be  showed  partial  pnralyals  of  both  hind 
linib«  and  could  not  stand.  Hypernstheaia  uf  the  right  bind  leg,  Imt  the  left  one 
wa*  apparently  devoid  of  seuHutifm.  TIjo  rabbit  trieti  from  time  to  time  to  get  np» 
but  invariably  failed.  It  refused  food  and  water.  There  wan  no  ferocity  mani- 
;  Temperature  normal.  It  was  found  dead  on  the  following*  mi>rning,  tiftfcn 
s  after  the  ino*  iilaticm.  The  post-nmitem  nhowcd  injt'ctinii  uf  blood  veasels  of 
the  heart.  The  liver  was  slightly  reildened.  Several  cysticeni  in  alHlminnal  cavity. 
Integttnal  track  norm.'d.  At  point  of  iniM'iihition  the  brain  had  a  pale  greenish  color 
over  au  area  2  to  3  nnn,  in  diamet^^r.  Bhmd  v  e8sela  of  the  meninges  slightly  injecte<l, 
Xo  other  evidence  of  disease. 

fitaiued  cover-ghiBs  preparations  made  from  tbe>  blood  and  orgiins  exhibited  no 
tiact«'ria.     Tnliew  of  culturo  media  inoculated  from  the  same  remained  clear. 

Kovenil^er  28  a  second  rabbit  was  inoculated  beneath  the  dura  with  a  dmp  nf 
tttA  cDiulhion  prejnued  from  tin*  brain  of  the  dead  rabbits  U  died  Deeemher  2,  'Hie 
etaniination  showed  an  extensive  imilannnatory  condition  of  the  meninges  of  the 
bf»isi  abunt  the  point  of  inoculation. 


*Tbe  delay  yrns  necessitated  by  the  distance  of  the  ontbreak  from  Ames  and  tbo 
procuring  of  the  rabbi  te. 

•The  %ct  that  much  of  the  tinie  I  was  necessarily  in  the  tield  prevented  the  taking 
of  fall  not«s  on  the  symptoms  of  tht^  auimaU  inoculated  at  Ameji. 


8TKEII  No,  2. 

This  »toeT  was  first  olisrrvcd  tn  he  nick  on  the  ovi^nin^  ol  Xo^f^mher  10.  It  abowa 
RYnipl*nu>i  Hitmli^r  to  t hone  mam I'l-.^tcd  by  No.  1  .lud  ilieii  Nov»  iiiber  13.  It  waa  exam 
iiU'd  KovemlioT  l"!  hi  company  witli  Dr.  XiIpr.  The  post-iihtrtetn  fbaapcs  wer*  con 
siclcrably  aclvtuiced.  Tb«  intestnial  trjict  appeared  to  bi»  normsiL  witb  tlie  oxrrptio 
of  a  tbirk  biyer  of  nmciis  ovor  tbo  iiincosa  of  the  dnodeiniui.  The  liver,  sploen,  mid 
kidncrvH  were  dif^colored  fioiii  ilr^'ompo^iitmii.  A  coiisudernble  quautity  of  clentj 
irinv-eolored  sernii*  Iieucath  the  diira,  Tho  blood  vessels  of  the  pia  mid  cliontid 
|>lf*xOH  injected.  No  lieiiiorrbaji:t\  Over  the  frontnl  iobi-s  the  pia  present<>d  »  stif 
pleil  iipprftrancw  doo  to  lino  aiid  cosir.ser  pigrni'iit.  The  pii^iiuntation  was  iiioa 
hit^^otte  about  thi*  olfac  tory  bulbfi.  Tb«?  ndcroscopic  exaniuiiitioii  of  the  pigmen 
sboAvi^d  it  to  be  fOTiiposed  of  rooiidish  or  rectangular  grannlei^  of  a  dark  brovrnia 
color,  vnryiuK  from  0.5  to  1.5  //  in  diameter. 

Sevi^ral  tubes  of  agnr  witre  Inooubited  from  ihe  brain  Hubstance  at  tbe  time 
the  avitopgy.     Part  of  these   remained   rlear;   tJM^  others  developed   into  impttre" 
eultureH  of  saprophytic  bactcriji. 

As  the  ste»r  hm\  been  dead  for  eouie  time  prior  to  examination  rabbi tft  were  not 
iuoiiilrtted  beneath  th«i  ditni  witli  its  liraiu,  A  Hin^b^  nibbit,  however,  wan  iuocU- 
lateil  Hubcutaneoudy  witb  a  [ueee  of  the  brain  Hubstanee  nnd  remained  well. 

Stkeii  No.  3* 

A  2-year-obl  steer  was  taken  siek  about  Xovenaber  10,  and  died  iluriiig  the  nt\ 
of  Novend)er  V2.     He  vrnn  said  to  have  exbibited  f»yniptoais  niniiiar  to  tbo*4e  already 
ileseriW(L     lie  was  examineil  November  l\,  but  tlie  post-mortem  ehiinges  wore  to 
far  ailvaueed  tn  rleterniine  any  ali^bt  abnormal  changes  at  the  time  of  deuth. 

^  Strkr  No.  4. 

A  3-yeRr-old  steer  was  taken  «ii'k  Xoreniber  19.  The  first  pymptom  notice 
was  hi  A  persistent  eha^iug  of  all  the  smaller  animals  whieb  came  near  htnu  This 
was  foUowed  by  paroxysms,  in  which  he  wonld  run  against  fences  aitd  farm  build- 
ings. He  was  placed  in  staijcbioiis  to  prevent  him  from  injuring  liiniself  or  oth« 
animalB.  He  wa.*t  at  all  times  uneasy,  Wiiuhl  Hite  np  a  montbfnl  nf  bay  or  dirt  im4 
act  as  if  in  great  distrissi.  He  ato  and  drank  very  little,  uiiil  swallowed  witb  app;ir- 
ent  ilitTiculty.  He  exhibited  the  same  panilytie  symptoms  as  deseribed  for  No,  L 
Thf^  feces  were  observed  by  Mr.  Wade  to  be  niuch  darker  in  color  than  nsuuL 
died  on  the  morning  of  November  21. 

Auif/psy, — Tbe  examination  was  made  ^wi thin  a  few  hours  after  death,  the  Iwidy 
being  still  warm.  The  aniuuil  was  rt»ported  to  have  lost  consitlerflble  in  weigUtj 
dnringtbo  attack,  Tbe  estinmte<l  Aveight  at  time  of  untopsy  was  1,100  pounds.  Th 
lower  jawbone  on  right  side  was  fractured  and  the  surrounding  tissues  o'dematoua.^ 
The  mucosa  of  pharynx  Jarynx,  and  upper**  inches  of  tbe  trachea  were  sprinkled 
with  imnetilbrm  hemorrhages  which  were  also  found  in  small  numbers  in  the  lower 
partof  the  trachea  and  larger  bront  hi.  Considerable  straw  ef»!orei|  redema  beneath 
tongue,  just  posterior  to  fr^eniini.  The  lymphatit*  glands  of  the  throat  were  deeply 
rr'iblened  and  OHlematous,  Beneath  the  pleura  on  tbi?  costal  anrface  of  the  thoracic 
eaviticB  were  numerous  blood  extravasations,  *d  to  Id  mm.  in  diameter.  Lungs  not 
collfipsed;  h\  perunnc,  but  no  hi*i>ati/ation  in  lung  tis.'^ue.  iM-chymoaes  on  base  of 
aorta  and  ov«'r  lieart.  Hark  post-nmrtein  clots  in  bnth  Vi-ntricles.  runetiform 
hemorrliJiges  beneath  eaclocardJum  over  jiyramids  and  around  ajiex  of  left  ventricle, 
Abrbnninnl  organs  normal. 

The  brain  presented  no  abnormal  appearance,  exeeptlng  a  slight  injection  of  tba 
blood  TetHftels.    The  sptuat  eord  apjiearefl  to  bo  normal  tbrongbonl^.    The  brain  wi 
carefully  covered  and  placed  tn  glycerin  and  went  by  express  to  the  liiboratory  \ 
Waahingtou,  where  rabbit  iuocuhitions  were  made  by  Dr.  ^mith.     (Seo  page  77.) 
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Bartfriolog'tcal  tx<im\nniion,^-k  larfiro  nimihcr  of  tril^'s  of  I'liltiir©  modia  were 
iiioculatf^d  with  diffen^nt  tissues  imd  orgiitis  of  Dim  iiuimitL  The  majority  of  the^e 
remu'tnod  clear,  A  strepUiLOL-ruj*  doveh»peil  in  pure  cnlturo  In  media  hiociUnted 
with  th#t  Idockd,  It  was  extremdy  delicate  in  its  ciiUnnd  rhiimcttT,  hut  niico  iuoca- 
l»te»l  with  a  pure  cnltitre  n-oiaiDed  welL  This  strep tocof  on s  porislied  bpfore  ita 
stndv  wiLS  completed.  A  Bpore-bearin^  hacillus  resnnhling  Ihuilluft  Muhtilh  was 
ohtained  from  tlie  spleen  and  u  noQpatho^#'iii*^  motilo  hacilluK  wiim  iKrdnt*^d  iToni  the 
liver. 

The  mioroBcopic  exainination  of  the  tissues,  hoth  in  th^  fre»h  rr»nditiou  am!  in 
sections  of  the  organs  preserved  in  nlcohrd  lunl  MiilU'r'n  linid,  failetl  to  loA'ealany 
nbnarmal  conditions. 

Steer  No.  3. 

Ast^er  3  yenrs  old.  This  animal  wan  tirst  (diserYpd  t^>  ho  afii?eted  Noyeniher  21. 
From  that  tiiuo  to  Novcmbei  24  ho  exhihited  syniptoniH  giioilar  to  thosi^  manifested 
by  No*4,  exceptinjir  that  the  i).<iroxyffm8  were  less  nmrked.  Kovetuher  24  this  animal 
ranie  under  niy  oliservatioD.  lie  was  lyini;^  down  luo.st  of  th«  time.  He  ^ot  np 
freijucnlly  and  wonhl  walk  a  short  distauro  nnd  fnlL  In  walking  there  was  ronsid- 
enihle  troitihltng  of  the  body.  His  nioveraents  wen^  uncertain,  the  hind  feet  were 
placed  well  under  the  body  and  tliere  waa  **  knnikliu^''  in  all  four  feet,  witli  an 
apparent  }o«a  of  roordination.  Temperatnro.  102.3-  l\;  pulse  42,  weak;  respira- 
Tion*  24j  not  lahored :  teniperatiire,  101.8^  F.  Smaller  animals,  espeeially  dogs, 
wen-  driven  from  the  yard  so  lon^  an  he  eonld  walk,  hut  dohi^u?^  of  ferocity  oh  nerved. 
He  wonld  come  np  to  a  person,  hut  when  a  hand  was  ]>laeijci  on  his  head  or  nose  he 
would  stop  and  aet  perfectly  dorile.  Toward  ni*ih!  he  was  uiKible  to  stiiud  lor  more 
than  A  few  minnteR  at  a  time.  Eyes  were  dull  andjlie  hlood  vestiels  of  the  r«mj(uie- 
tivo  considerahly  injected.  November  25  the  steer  was  uuahle  to  rise,  t'onjnnctiva 
deeply  congested.  Temperature,  dlAr-  F. ;  poise  very  weak;  respiration  almost 
iiuperceptible.     At  11  a.  m.  he  was  killed  hy  bleeding. 

Jttlc»pjry. — Blood  appeared  normal  and  elotteil  n-adily.  No  cedema  or  ecehynioses 
about  uioutb,  pharynx,  or  larynx,  as  in  No.  4.  Eceliymoais  in  eephalie  and  ventral 
portion  of  lungs.  Longs  not  congested,  hnt  partially  *ollaf>sed.  A  few  pnnetiform 
hemorrhages  hcneath  the  endocardium  of  the  i>yramiil8  of  tht*  left  ventricle;  other- 
wise heart  nomiah  Lymphatics  normal.  ^Sphen  mnch  enlarged,  dark  colored,  and 
friab1«<  Upon  section  the  capsnln  reverts  with  slight  bulging  of  the  prilp.  Liver 
ged,  edges  ronnd&fl;  in  sertion  it  presented  a  dull,  jiale  red  coh»r,  mottled  with 
lyish  areas  I  to  3  nini.  in  diauu^ter;  about  7iX)  c.  c.  of  viscid,  very  dark  ctdored 
bile  bohling  solids  in  suspension,  otlierwise  clear. 

Kidneys  nonufll  in  appearance.  There  were  about  250  c.  c.  of  clear  acid  orine  in 
the  bladder.  Examination  showed  tha  absence  of  albnmeu.  No  lesions  could  he 
found  in  the  intestinal  tract,     t'ontents  nonnal. 

The  LlotMl  ve^isels  of  tho  meninges  covering  the  brain  were  slightly  injected.  An 
Qnnflually  large  anjount  cd'  pigment  on  frontal  lobes.  Blood  vessels  of  ebiuoiil 
plexus  ttinch  ii^feetetl.  No  lu|nid  in  ventricles.  The  gray  and  white  matter  nornnil 
in  Appearance. 

X  microecopie  exaTninntion  of  the  blood  and  tissnes  in  a  fresh  condition  showed 
tie  epitbelinm  of  the  kidneys  to  he  «liirhtly  grunniav  Sections  of  these  organs 
fmm  pic^ee.i  hardened  in  alcohol  and  Miiller's  Jliiid  stiowid  im*  appreeiabh'  change  in 
thif  rellnlar  jstruttture.  The  blood  spaces  in  the  liver  cotitaincd  a  considerahlo 
nnitiher  of  red  corpuscles. 

Hacteriolofjicai  t\t(imitHitinH, — At  theantopf^y  tubes  of  agar  and  glycerin  agar  were 
inoculated  with  piece-n  of  the  hraia,  livei\  sph-en,  kidnejs,  and  wilh  several  loops  of 
hcrart  hlood.  The  tubes  inoculaleil  with  tho  brain,  liver,  ami  .^^pleeii  reiuaiued  clear. 
TUo«cinoculated  from  the  Idcuid  developed  into  impure  cnltnres  of  saprophytic  bacte- 
ria. Aehromogeoo  was  obtained  from  the  kidney.  About  30  c,  e.  of  the  hiarl  blood 
wsre  transferred  by  means  of  a  llamed  ]»ipette  from  the  heart  to  a  sterile  tube.    This 


wns  pln<^«»*!  in  nn  inmbiilor  in  altotit  ei^lik-en  honrs.    The  »(»rnm  wlilrh  *»oj?efl  ont  »>f~ 
tl)o  clot  retiiJHti(!d  cU'ar.    Covcr-glusH  iirepaTsitiout*  from  the  ilirVereut  <irtrftTie8ho\v(Hl, 
when  proj»*rly  stahit^ilt  no  iKtcterifi.  or  other  orguninnia. 

AiiMTobie  tnUurf'K  were*  mutle  iifipv  Liliorinw'metbocl  from  the  kitliiey,  liiror,  oplecii* 
ninl  hruiu.     All  of  th»'S6  remaiiiM  clesir. 

November  L*S  a  htviftT  rulf  iNo.  IS*)  abant  2  mouths  obi  wns  iuocnlnted  beneath  the 
ilnru  with  a  fow  drnpHof  u  suspension  of  the  bram  of  nt^er  No.  5,  TUo  oalf  wns 
f'hlovoforuietl^  trephinnfl  mi  tli*-.  left  side  of  mpdmu  liiie^  and  the  emulsion  injcct^^d 
bf noatli  the  dura  by  niefins  of  a  syringe.  A  sm.iU  qn^ntity  of  bb>od  und  preAumahlv 
a  purtiim  of  tht^  iiijectiHl  lirpiid  i'8(  api-d  flftur  witbdniwing  the  needlf.  Th*i  woiiihl 
bf^att'd  nitM.»Iy.  Tliir  t*HHpor;itine  reoKunril  onrtunl  for  three  days,  after  which  it  wa» 
not  takrn  for  n  period  of  twcdvt^  days.'  Deremberiri,  seventeen  days  after  the  inoni- 
latiou,  th<^  temiterature  was  H>b.3  F.  The  eal f  appeared  to  be  weak,  laid  down  often. 
rose  without  mneh  diflieiilty^  and  Indlowed  freriuently.  There*  wan  eoubidorahle 
dribbiing  <jf  naliva.  Ueeetiiber  llJ,  teiiiporiitore  ^18  F,  December  IT,  tcmp<'ruturt' 
USA-  F.  Calf  Wiia  very  wenk,  Iohh  of  eoordinution  in  widkinf:,  fell  fretpientlyt  and 
rose  only  atlter  iwjverul  e Hurts.  Sunie  bloatiou.  Keported  by  th«  man  in  rUarge  to 
refuse  fooil  nloio^^t  entirely.  Ihibldhig  of  naliva  !©**«  maiked.  Deieniber  18,  ti^in* 
peratnre  89-  F.     Paraly/ed,     Deeeniber  19,  ealf  found  dead. 

Jutopntf. — Calf  eimsiderably  emaeiiited.  Mucosa  of  month  and  pharynx  normal. 
l^nngB  n(»Tmab  Both  ventrieles  ronlained  dark,  Itrni  riots.  Liver  normal  in  a]>pear' 
anee.  Abont  tCM)  e.  c,  of  dark  bile  hoblitig  llnely  divided  piirticlet*  in  HUflpenHion. 
Slijuht  oedema  in  pelvis  of  kidneys.  Frine  dark,  cloudy,  and  aoid  in  rea<'tiou. 
Intestinal  mucosa  generally  covered  with  miieu.%  a  few  pnnetiforni  hcniorrha^cfe  iu 
ea^cimi.  Contents  of  colon  tirni  and  covered  with  miirtiM,  Lymphatic  ^lami-i 
slightly  frdcinatoofi.  Thii  brum  and  it«  membranes  appiared  to  he  normal,  Slij^fht 
amount  of  pi^^nientatiofi.  Tubes  of  agar  were  inocubited  with  piecei<  of  the  spleen, 
liver,  kidney,  and  brain.  Oini  of  the  tuben  nioculwted  with  the  brain  contained  ii 
few  colunicH  t*f  l^aciUttH  roli  tommitnh:  the  otljers  remained  clear, 

November  20  a  heifer  calf  al»out,  V»  months  (dd  %vas  inocnbiteil  intravenously  with 
11  c.  e.  of  detib^iuat^3d  blood  from  steer  Kg.  5,    The  calf  remained  well. 

Steer  No,  r». 

This  animal  was  taken  sick  December  ft,  and  died  December  12.  Tlie  syinptoim* 
were  reported  to  l>e  the  same  as  those  exhibited  Ity  previous  animals.  No  pi>8t- 
mortem  examination  was  made, 

Stker  No,  7. 

A  stiter  18  moDtbs  old  died  during  the  niglit  of  December  13.    This  animal  wa 
found  sick  December  11,  and  it  was  not  known  liow  long  he  bad  been  sick.     The 
symj^tomB  were  reported  to  be  the  same  as  those  in  previous  eases*     The  partial 
paralvttis   and    '* knuckling'*    were   cHpcctally    well   tuiirked.     Examination    made 
l^ect  niber  14,  at  Id  a.  m,,  by  Dr.  Kilborne. 

AHtopsij. — General  condition  good;  weight  about  500  pounds.  Month,  throat,  and 
IniigH  were  normal  in  appearance.  Heart  mnscle  dabby;  the  left  ventricle  nearly 
lUled  with  a  firiu  pOHt-niortem  riot.  The  ri^ht  vnitricle  contained  a  dark  cbit  and 
liipiid  blood.  A  few  punctilurm  benmrrhajifCH  were  beneath  the  ©ndocardinni  of  the 
left  ventricle. 

The  liver  wa»  attai  bed  to  the  diaphragm  by  firm  librous  adhesions  of  long  stand* 
ing.  The  surfaeo  was  nmrked  by  several  scars,  otherwise  the  liver  aj^peared  to  be 
normal.  The  gall  bladder  contained  ubont  500  c.  c,  of  dark  greenish  viscid  bile, 
bedding  solids  in  sitHpension,  The  wpleen  was  enlarged  to  twice  its  normal  sire, 
Fnlpof  a  dark  blackish  color^  and  rather  soft.    Malpighian  bodies  visible  in  fVeali 


^I  am  iudebtM  to  Dr.  Ktlborne  for  the  notes  on  the  symptoms  and  post-mortem 
condition. 


I 


ti«  emargesieiit  appoareti  in  do  aae  to  an  increase  in  ^ne  number  or  red 

ctl^ptisc^^^9,     Tlie  cortex  and  hum  ot*  pynuiiitls  of  tho  kidDeys  pale.     Capsiile«  easily 

Dvoil.     Tbe  bliiddcr  mutainetl  libotit  1^501)  c-  e.  of  clear  urim*.     No  iilbniiicn. 

lOfhlition  of  nitric  acid  produced  au  imusual  timouut  of  ctVervoaecuce. 

Tbe  ( ont'^uU  of  tho  third  stoma*  h  soniei^rhut  dry.     In  tlic  fourth  stomach  a  alight 

trdenia  of  the  lunjin.'i'  with  ttt^veral   eroi^iutis  of  the  nincoaa.     The  latter  iu   the 

daodennni  appeared  swollen  and  covered  Tvith  an  ahiiomuil  ainonnt  of  jnncus,    A 

slight  injeetioci  of  tbe  blood  vesfielfn.     In  the  ilenm  the  niucoua  wu8  coveD^d  with  a 

thin  layer  of  oells.     Csecnm  and  colon  noriuah     Lymphatic  glands  normal  in  sif^c. 

iTJbo  menibrane«  covering  tho  brain  pref^cnted  au  urbort'seout  appearance  from  tho 

ction  of  the  blood  %'ettsclfi.     A  slight  heuiorrhage  on  the  ^eft  heiiHS]*here  near  the 

'longitudinal  lUsure.     Conhiderable  pigiuent  over  tlie  fmntal  lobes,     Xo  llind  iii  the 

left  lateral  ventricle,     A  small  i|nantity  of  blood-atuiDed  senrni  in  the  right  lateral 

ventricle.     Choroid  plexun  deeply  iujected, 

A  microHcopie  exaniiuation  showed  the  blood  and  organs  to  be  apparently  nonual. 
Tubes  of  culture  media  were  iuirculated  with  pieces  id'  the  liver,  spleen,  and  kidney. 
Thoee  inoculated  from  tbe  splcrji  and  kiduey  remained  clear.  One  of  th(*  agar  tubes 
inoculated  with  the  liver  deveb»pcd  into  h  culture  of  a  motile  bacillna.  Unfortu- 
nately this  culture  wa8  luadverletitls  rejected. 

t'tlMPAKATlVE  IKOCrLATlONS. 

The  positive  diagnosis  of  rabies  was  tiot  made  until  the  results  of  a 
series  of  inoculation 8  witli  the  virus  obtained  from  steer  No,  4  were 
obtained  and  L-arefully  couipnred  with  tliose  of  a  paralk'l  series  with 
virus  obtained  from  a  rabid  dog.  As  pnn ioiisly  stated,  tlie  brain  of 
steer  No.  4  waH  earefully  removed,  idaroil  in  pure  glycerin,  and  shipped 
by  express  to  the  laboratory  at  Washiujt,^ton,  D.  C,  where  it  was 
received  four  days  later.  It  was  kept  in  a  refrtg:erator  for  five  days^ 
when  I*r.  Theobald  8mith  made,  from  a  portion  of  tije  medulla,  a  suh- 
peDsiou  in  peptonized  beef  bnith  and  injected  about  0.1i4  c»  c.  beneath 
the  flura  of  rabbit  No.  30H.  This  rabbit  died  in  about  seven  weekK 
with  symptoms  rd"  paralytic  rabies.  Two  rablats  iiu^culated  with  an 
enmUiou  prepared  from  a  piece  id'  the  brain  of  rabbit  No.  31>8  snbse^ 
qaently  died  with  similar  symirtoms*  The  series  of  inoculations  thus 
begun  extended  over  a  [period  of  nearly  seven  months^  in  which  eleven 
rabbit^s  were  usetL  all  of  which  dii'd  with  symptoms  of  pirralytic  rabies. 

AlthoQgh  comparative  inociilatious  were  made  iu  several  rabbits 
and  calve.s  which  were  carefully  watched  during  the  disease  and  exam- 
ined post' mortem  with  tlie  greatest  care,  there  was  not  present  any 
conBtaiit  condition  or  conditions  which  enabled  one  to  detect  a  clifter- 
enee  between  the  diseases  ]>rodnced  by  the  virus  from  different  sources. 
The  ei^enlial  data  obtained  in  these  inoculations  are  here  given. 


INOCULATIONS    WITH     THE    VlRim     OlilUlNALLV 

STEER  NO,  4. 


OBTAINED     FROM 


Babbits  and  calves  were  inoculated  with  this  virus  beneath  the  dura, 
intravenimsly,  and  into  the  subcutaneous  tissue.  The  data  important 
froui  the  diagnostic  standpoint  was  obtained  from  the  intracranial 
inoculations.  The  other  methods  were  usually  ineffective,  although  a 
few  fatal  rnsults  were  obtained  l>y  the  subcutaneous  process.    Atten- 


tioii  i^  t^alle^I  particularly  to  the  sytuptoins  manilestc»d  by  the  different 
rabbitH  and  tlie  iijiiforojity  iu  tbe  time  between  iiioeiilation  and  deatb. 
The  loi!^  period  of  iiieiibatioii  in  tlie  first  rabbit  inoculated  was  pir- 
Rumably  due  to  the  length  at  tiiue  tbfi  brain  remained  iit  the  glycerin 
prior  to  its  use.  The  number  of  rabbits  used  for  subdural  inoeulation, 
the  date  of  inoeulatiou  and  death,  are  gi\en  in  talmlated  (ovtu.  The 
symptom wS  and  iiost-mortem  notes  for  eaeh  animal  follow  the  table. 

\,^Subdura(  inotHtaiii^wt  in  rabbits,  m 


Vim*  ubkmI. 


Biile  of  in^ 
ooiUaIIod. 


Dttt«  tit' dentil 


Bmlit  of  ilAer  No.  4 Dec    3^1893  Jul  18^1B03 

BrmlDof  »bbitNo.3de Jan.  13,1883    Feh.    <K]fl93 

-...do _._.-„ , ..-.. ,*,.-do do 

Bruin  cjf  rabbit  No.420 , i  Feb.    t,18srjiM»r.    5.18fl3 

Brum  ur  rabbit  No. 4:^4.. , .' liar.    9Jg9»    Mju>.  31. 1893 

do ,,.. do  .....J  M*r.  30.1893 

BntJn  of  rabbit  No. 434. .....«.r«.* Mar.  31.1^1    Apr.  19ja93 

Brain  of  rabbH  No.458 Aiir.2LI«>3    Mar    «.  l»3 

Brain  of  rabbit  No.4»6., Mav  n)»lfltl3    M«v  29,1883 

Braiii  of  rabbit  No.O ..Jmijc   :i  1803    Juiio34. 189a 

Brain  of  rabbit  No.44JJ Junc26.]8»3    July  18,1803 


Period  of 

tiiuf]  rab- 

bitA  Uv«4 

after  «n<  ^ 

uJation^ 


l?ayt. 


31       ' 

14 


RAiiBiT  No,  398. 


This  rabbit  remained  well  until  Jaimary  16,  forty-three  dskya  aftor  ite  inocnlatl 
when  it  becumo  jmrthdiy  fiaralyzed  in  tbt^  bind  lniib.*j.  There  were  no  otber  signs 
brnhj  deranj^cmciit.     The  nibbit  ute  fiparingly  of  green  cabbage. 

January  17;  Tbe  rabbit  was  fotind  lying  oil  oue  BJde  feebly  moving  the  forelegs^ 
gasping  aa  if  dying.    Thi.s  tonditiuu  continued  all  day. 

January   IHi  Rabbit  fniiiid   deud.      Suheutaiiootie  veiim  (illed  with  tarry  blood 
jiiurked  veuou«  inject imi  of  tbe  intestines.     Cortex  of  tlm  kidney  and  the  hftHO 
pyniiuiils  paloj  the  reuiaining  portion  of  a  det^p  reddibh  itdor.     Liver  pale;  spl 
barf^ly  enlnrgetL     Lungs  pale.     Hoiirt  rontained  tarry  blood.     The  brain  snrfj 
\vtt8  marked  with  injected  blood  ve»»ela. 


I 


Kaiuut  No.  120. 


It  was  uuahle  to 


Paralysis  observed  Fobraary  2,  fifteen  day*  after  inoculation, 
movi^  its  hind  linibw,  hut  dragged  itself  along  with  the  forefeet* 

February  3:  Rabbit  sat  in  its  cage  with  both  hind  feet  extentlpd  backward.     Iti 

Bye8  had  a  peeuHar  starhig  look.     It  Bmelted  of  food  w  hen  presented,  but  refused 

ftu  eat. 

February  4  :  The  sympt^inis  were  aggravated  sinre  yesterday. 

February  5:  Rabbit  ou  one  side  lirentbed  regularly, 

February  0 :  Found  dead  in  thw  luorning.     Meud>r{ino  i>f  tht*  brain  slightly  injc 
the  gray  and  white  matter  noruial  in  appearance  ;  vent riclos  normuL     Spinal  < 
not  visibly  alfected.     Lungs  hyperiumic.     Heart  nonnal  in  color.    The  liver  ve 
dark;  a  microBcopic  examination  showed  a  largo  amount  of  pigment.     Spleen  an 
kidneys  normal,    flight  veaour*  infeetion  of  inte-Htines,     Tnbos  of  agar  tnoculat 
from  the  variona  organs  remained    clear.    Cover-glass   preparations  showed  «o^ 
microorganisms. 

Rabbit  No.  418. 

ExhibitiMl   the  same  Rymptoms  as  rahhit  No.  420.     The  post-ruortcin  nhowed 
marked  hypera^mia  of  the  kidneys,  otherwise  not  di  He  rent  from  No.  liH). 


IUbbit  No.  124. 

MftiTb2,  twentjr-ono  days  ufter  its  luoculatioD,  iliia  rabbit  was  paralyzed  in  the 
htnd  limbs;  conJcl  bnreiy  dnig  himself  a  few  inches  by  usiug  forefeet,  Ato  very 
little.     Hitherin  bo  appeared  to  be  perfotjtiy  well. 

Mart-b  3 :  HAbbit  cuuld  uot  use  bis  bind  feet ;  otherwise  appeared  to  be  better  tbuu 
yesterday. 

M4irch  4  :  EHbbit  was  sitting  up  iu  usual  ]io(jUion;  puratyt^is  mni'b  improved,  but 
appesLTtHl  t«  bo  in  distre^. 

March  5:  Rabbit  fotind  dead  'tha  liver  wa«  very  dark,  (Lontiiining  pij^^meut. 
Heart  mnecle  nnusnally  pale.  Lungs  slightly  congested.  The  brain  Eippeared  to  be 
aflcmal 

Habbit  Nfi.  433. 

March  29:  Twenty  days  after  iuitnilation  this  rabbit  appeared  to  be  dull,  but 
when  placed  on  the  tloor  would  hup  uliout  slowly. 

Mwy9r  Head  drawn  back.  Rospiratiou  slow.  Died  about  2  p.  in.  Month  and 
fsnccs  normal.  Stoniaeb  eontaiued  partially  digested  food.  Liver  deeply  reddened ; 
eontatned  mnch  blood  and  jugment.  8pleen  normal.  Kidneys  pule,  parenebytna- 
tons  degeneration  uf  eortex.  Heart  innsele  nnnsnally  large;  blood  ves^ieltt  iujeeted. 
Ltmgs  byperiemic.    The  brain  appeared  to  bo  normal. 

liABlJiT   N(l.  !K 

TliiH  rabbit  exhibitt»d  its  first  sign  of  the  disease  on  the  sixteenth  day.  Its  tern- 
p**Tutnre  wua  taken  daily  at  ^  a.  m.  For  the  first  sixteen  days  it  was  normal  exccpt- 
uig  on  the  ninth,  twelfth,  and  fifteenth  days,  when  it  reached  104,8^,  104^,  and 
101.2    F,,  resx»ectively. 

May  26  (sixteenth  day):  Temporatare  102.2^  F.  Kabbit  had  dirtieuUy  in  usiug 
hiDd  legs. 

May  27:  Temperature  101.5^'  F.     rartial  paralysis  of  hind  legs  in  the  afternoon. 

May  28:  Temperatnro  89,8  F.  Lay  ou  one  side,  but  wa^  able  to  move  all  fonr 
Respiration  slow  but  easy.     Head  w.is  drawn  slightly  luiekward. 

May  29:  Rabbit  unconscious.  No  rellex  inuvenient  when  touched.  Respiration 
very  slow.     It  died  abotit  11  a.  m.     Mouth  and  ph:iruix  normal.     The  blood  vessela 

^the  traehea  slightly  injected.  In  cepbiiHe  lobe  of  right  lung  there  was  a  fiunil! 
otic  area.  The  blood  vessels  *>f  heart  «ligbt!y  inject^^<l.  Lungs  byperiemie. 
Liver  dark^  containing  much  pigment.  Kidneys  pale,  especially  cortex.  Brain 
normal  in  appearance. 

Rabbit  No.  449 

Fifteenth  day ;  The  teui{ier»tnre  on  the  niuth  day  wi\h  KM.B'^  F.  Ou  the  following 
day  it  was  103.8- ;  subHuqucutly  it  was  normal.  Tbe  Jirnt  symptom  noticed  was  a 
marked  inclination  to  sit  close  in  one  corner  of  the  cage  and  to  refuse  to  tuove. 

June  20  (seventeenth  day):  Rabbit  cousiderably  excited,  respiration  accelerated. 
A  noticeable  loss  of  coordination  in  thf-^  hiitd  limbs.  Temperature  102.8-  F.  In  the 
evening  rabbit  lay  on  one  side  unable  to  rise.  When  touched  it  moved  its  forefeet 
slightly* 

Jnne  21:  Rabbit  nnable  to  uiove  its  feet.  The  head  moved  a  little.  Respinition 
easy.  In  the  evening  a  slight  tapping  on  its  cage  indneed  a  feeble  movement  of  tbe 
head.     Otherwise  paralyzed. 

Jnne  :i2:  Rabbit  remained  tbe  same  as  yesterday. 

.Inn.?  23;  Respiration  labored.  A  very  slight  movement  of  the  bead  when  the  cage 
was  tapped.     A  few  nioveraents  of  th**  lower  jaw  noticed, 

June  24:  No  change  from  yesterday.  When  turaed  over  a  slight  movement  of  tlie 
hsad  noticed.  Head  drawn  biickward.  Rabbit  died  about  6  ]».  m.  Liver  deeply 
reddened.    Brain  normal  in  appearance. 
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Rabbit  No.  434. 

This  rabbit  remaiDed  Troll  for  several  days,  when  it  sbowed  aiguB  of  panUysu. 

March  29 :  Rabbit  api»eared  dall,  move<l  only  after  maoh  urging,  and  had  very  lit- 
tle 1180  of  hitul  legs.  It  failed  rupidly  daring  the  morning.  At  1 1  a.  m.  it  was  bafely 
able  to  sit  up ;  hind  legs  projected  backward.  At  4  p.  m.  it  lay  on  one  aide ;  no  more- 
ment  of  body  visible,  except  slow  respiration  and  occasional  twitching  of  foiefbei 
and  nose. 

March  30:  Rabbit  f(»nnd  dead  in  the  morning. 

The  mouth  and  fauces  normal  in  appearance.  The  lirer  much  enlarged  and 
eugorged  with  blood.  T'zamination  showed  mneh  pigment.  The  spleen  alighily 
enlarged  and  vory  dark  colored.  Heart  muscle  pale.  Lungs  hypexwmic.  The 
blood  vessels  of  the  brain  injected,  giving  the  gray  matter  a  faint  pinkiah  tint. 
Ventricles  normal  iu  appearance. 

Rabbit  No.  458. 

Rabbit  appeared  to  be  well  for  fourteen  days.  It  then  exhibited  marked  emacia- 
tion aud  scratched  the  bottom  of  its  cage  almost  continuously.  These  symptoms 
continued  for  four  days,  when  the  rabbit  was  found  lying  on  one  side  as  if  in  a  semi- 
comatose condition.  A  little  later  it  was  observed  climbing  about  the  cage  and 
could  walk  without  falling.  A  few  hours  later  it  was  lying  on  one  side.  When  dis- 
turbed it  moved  all  four  feet,  but  made  no  other  effort  to  rise.  Two  hoars  later  It 
was  apparently  nnconscious.  When  touched  with  a  stick  it  moved  the  forefeet  very 
little  aud  lay  on  one  side  as  before.  No  visible  change  on  the  following  momingi 
except  that  the  respiratory  movements  were  much  more  feeble.  It  died  early  in  the 
evening. 

Mouth  and  fauces  normal.  Blood  vessels  of  heart  and  lungs  hyperwmio.  The 
liver  very  dark,  containing  much  pigment.    Brain  api)eared  to  be  normal. 

Rabbit  No.  496. 

This  rabbit  remained  well  for  fourteen  days.  May  5  (tlie  fourteenth  day)  it  sat  in 
one  comer  of  its  cage.  When  disturbed  it  sbowed  slight  norvousuess,  aud  if  forced 
to  move  was  uncertain  in  its  st^ps;  toward  ui^ht  movements  became  difflcnlt — 
unable  to  w»lk  uaturally. 

Mouth  and  pharynx  normal.  Liver  dee]dy  congested.  Brain  normal  in  ap])eaT> 
ance,  except  that  at  the  point  c>f  inoculation  there  was  a  yellowish  necroeed  area 
about  as  large  as  a  pin's  head.     No  other  lenions. 

Rabbit  No.  5H. 

On  the  twentieth  day  after  inoculation  the  rabbit  exhibited  peculiar  movements 
when  diMturbed ;  ou  the  following  morning  it  was  partially  paralyzed  in  the  hind 
limbs.  Iu  the  afternoon  paralysis  became  complete  iu  all  four  limbs.  It  lay  on  its 
abdomen  with  the  head  turned  to  the  left.  It  reniained  in  this  position  for  about 
twenty-four  hours,  when  it  died.  Liver  very  dark,  otherwise  organs  appoare<l  to  be 
normal. 


f  Th»  c»1ve>*  wort"  from  (\  to  H  nioiitliit  old, 

YlSAItLING  No.  24  L 

Femftle*  Inoculiited  bt^ueiith  ilnra  with  1  r.  *'.  of  «n  emiil»ion  <>i'  the  brain  of  riib- 
l>U  Xo.  424,  March  7*  ^bo  ri^tiiaiijefl  ;i]»i»jii*'iUly  well  for  in'te**ii  (1tiy«,  MaiMili  2'J  she 
r^frnK-'d  lt>("l  ivud  waN'r,  Sbe  wa8  viny  luieasy,  |iro»fi<*d  li«*r  hesul  vigorously  ugalnst - 
the  *«ide»  of  the  stall,  heHowed  vei  v  fn^ifiieiitlyi  mnitt  eflptriiilly  when  a  |>er*ion  was 
ill  Bi^Lt.  At  turn's  she  i»ii\ved  aod  Btiiuiped  ivitli  llir  forefeef.  <1ni*peiiing  the  daor 
'  the  p*ti  Mie  made  vigiMous  eflorts  to  eHCJipe  aud  did  Dot  notice  either  worda  or 
ip.  hi  tbe  y«rd  ahu  followed  a  jiersou,  preaaiiig  her  uose  forcibly  agiiinst  him, 
not  vi<  ioiwjy.  Tlui  buweU  bad  lifCJii  loose  for  two  diiya  (this  wiih  thought  to 
Lave  Weil  due  to  the  fowl  given).  Terui>0ratiire»  103.8  P\,  taken  every  dny  at  8  a.  iii. 
Ugbt  tlnbbliu^^  of  shII  va. 
larch  2:i:  Sbi?  ate  and  drank  very  little;  leniperature  10O.3'  F. ;  ronsiderablo 
' diurrhii:!.     Very  une.iav  ;  bellowed  frtM|titiiitly«     No  niminution. 

March  21 :  T^inpcratorw  102  F.  Animal  roiititined  (n  pn-sa  ber  beail  against  the  side 
of  the  etall,  belJnwiag  i*lino;*t  continuously.  The  pri'scni't^  ofti  dog  priwluced  no  elleet. 
Diarrhea  con  tin  u  I'd;  tonHideruble  toneKinuM.  She  laid  down  frequently,  often  rose 
imiuediatel> «  but  at  xhnvs  would  lie  quietly  for  nonio  niinntcK. 

March  2(>:  Tfuiperatnre  99  l\  Aniiuul  lying  down,  unable  to  get  np.  .^be  diml 
Mboal  4  p.  HI. 

Autoptrit  MHite  Marrh  .7»— r^iat-morteiu  i  bangea  somewhat  advanced*  The  Intea- 
daal  traet  appeare*!  to  be  noriual,  excepting  a  few  punctiforni  hcniorrhages  in  pyloric 
fiortiou  of  th«*  Mtonjai  h.  Spleen  nonnuK  Li  ver  and  kidneys  slightly  die^colored  from 
decompOHttion,  No  leiifioUBdetermiueib  Hypostatic  congestion  of  right  lung.  Con- 
stdcrable  fiMleniu  alami  the  heart.  There  were  about  iW  r,  c,  of  a  clear,  dark,  wino- 
colored  liquid  in  the  pericardiiil  sue.  No  bomorrhageH  in  Urn  heart  nnii^cle,  wbiub 
was  of  a  UluiAb  eojor.  Ventricles  empty,  dark  hlooil  clots  in  bnth  anricles.  Tbcv 
braia  was  t^onii-wbat  8i»ft,  apparently  due  to  poHt-niort^m  obaugee,  otherwise  normal 
in  api>earanet'. 

Calf  Ni>.  230. 

Female.  The  animal  leinaiued  apparently  perfectly  well  until  April  1,  twenty- 
'  day(*  after  it»  inoeulation.  *Hi  tlnit  day  it  refnsed  ull  food.  Sntnll  drops  of 
(luration  bad  collected  thickly  on  tlie  liairs  on  the  dorsal  aspect  of  the  hocly. 
{ Kach  breath  was  accompanied  l>y  a  Hlight  moan.  The  entire  body  in  a  tremble* 
I Tempenittire  101.5    I'\,  whicli  hitherto  ha>*  been  normal, 

April  2:  Teniperatnn^    IIW.2     F.     K'efnsed   fmid.     Bellowed     freqiiontly  witbont 
PappareDt  canse.     When  approached;  sht^  iirewentetl  a  nurprisi'd  appearance,  beud  cle- 
I  vjit4;d.     In  the  evening  she  followed  oihei  culves.  Irothing  at  the  month, 
5fl2H— Nu.  10 0 
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April  3:  Tciiiperuimt*  lOS.S"-  F.  TremWinjif  of  tbr  entire  body;  ato^iU  with  head 
erect,  bellowifi;^  o(  rafeim>aUy»  Wbeu  walkiug  showed  a  marked  h^Aaoi vitordimaiou 
ID  the  Liinl  legs,  with  uiijiteatUut'sa  iii  forulV-it;  cunsidtiinble  swaying  from  eide  to 
eide.  TliB  forefeet  wrm  plrtrt'd  outward  in  a  bracin;^  posttioit.  Later  iu  tlie  di}j 
walking  becanio  impossiblo  nud  sbe  lay  cm  on«  side,  unable  to  ^et  np. 

April  4 :  Tenipenitiiit*  K)0,5    I^.      Lay   on  ouo  Hide,   wilb  lej^s  extended  uitd  LeAd 
drawn  backward.     Wben  apprtMiehed  nltght  iiiovetneiU  of  Iimbe  acd  faint  IdeAttiij 
Vf  fiiM'd  food,  bat  drunk  about  3  ([uart^i  of  water.     Teuijieratare  iii  fveuiog,  4*8,1* 

April  5:  Tempfratnre  fH7.2- F.  Luy  perfectly  ijinet ;  no  nioveuieut  of  body  ;  raiHi-d 
bead  sligbtly  when  ap])roacbed,  KefiiBed  all  food  aiul  wut«r.  Oflertjd  no  Tepi»tunce 
in  lu'in^  rolled  over.  Head  dniwn  baekward  uiueb  more  than  normal.  >io  retraetton 
of  tli6  eveballs ;  no  trembling  or  twitehing  of  the  mnscles.  Toward  night  there  wna 
oppareiitly  complete  paralyt^is. 

April  Ij:  Calf  found  dnad  early  in  the  morning, 

AuU*imj. — Weight  about  250  pounda.  Condition  jji>od.  The  calf  has  loet  very 
little  llesb  dnrinj^  Hicknei^s.  When  skinned  eonwiderable  dark  blood  oozed  from  the 
cut  ends  of  the  veinn-  The  spleen  was  nnuh  eidarged  and  dark  colored,  iho  normal 
markings  nearly  nil  obi  iterated.  The  bI«>od  vejirnds  in  tbo  capsules  injected.  The 
liver  wan  slightly  enlar«ied.  Ciipillnries  fillt'd  with  blood,  wbieh  tlowed  freely  npun 
aection.  Many  of  the  liver  cells  in  a  estate  of  fi*tty  deyeneratitni.  The  gall  bladder 
contained  about  1<K»  c,  c.  of  tbiek  greeiiisb,  »ligbtly  vi.Hcid  bile  holding  tbiky  murufi 
in  sutjpension,  A  flight  CfingeHtion  of  tbo  cortex  of  (be  kiilney*^,  ttibular  epitheliuoi 
granular,  otherwise  nomiul.     Lymphatics  normal  in  ajipearanee. 

The  month,  pharynx,  larynx,  and  u'sophagns  noimal.  The  rnmen  eontaiucd  con> 
sjderable  rather  dry  fooib  The  ornasnm  cont;dned  a  normal  cjoanJity  of  food.  The 
abomasum  was  empty,  and  the  mncoenn,  excepting  in  the  pyloric  portion,  deeply  red- 
dened. The  nim^ona  of  tlio  duodennm  <leeply  reddened  with  a  few  hemorrhagic 
areas  and  the  contents  blood  stained.  Tbo  mnco.'^a  of  the  j*\inunm  and  ileum  sjiriu- 
kled  with  t^nndl  bcuiorrbagie  areas.  Contents  blood  ntained.  Cieium  and  colon 
nearly  empty,  the  nincosa  covered  with  a  thin  lay**r  of  whitish  somewhal  viscid 
mucus. 

The  trachea  and  bronchioles  contiiined  very  little  mueus.  The  cephalic  lot>e« 
enipbysemriton«.  The  entire  lungs  bad  a  blnisli  red  color  due  to  capillary  injertroD. 
Upon  section  a  small  i|nantity  of  Idooil  stained  scrum  oozed  out  of  the  cut  vessids. 
A  few  pnneliforuj  heunirrhagea  on  the  [lericardiura.  In  left  ventTicle  and  auricle 
w*ere  finu  dark  clot«  which  extend  into  the  large  blood  vcHsels.  In  right  side  of 
heart  were  small  clots  al^o  extend urg  into  larger  blood  vessels.  The  brain  showed 
considerable  pigment  over  frontal  lobes.  The  blood  vessels  injeelcd,  esjiecially  in 
choroid  plexus.  Upon  section  small  drops  of  blood  oo/ed  from  the  cut  vcsaw^ls. 
VentrieleH  nc«rmrd.  In  certain  of  the  cells  from  the  gray  nuitter  |>ecnliar  highly 
refractive  bodies  w*ere  cd)servfd  m  the  indlular  protoplasm*  outside  of  the  nuclei. 
They  were  not  oliserved  to  move  in  the  myelinic  fibers.  In  a  few  instances  tUes^ 
bodies  ajipeared  to  muve.     The  spinal  cord  seemed  to  bo  normal. 

A  large  nnnibt  r  of  tubes  of  agar  were  inoculated  with  brain  tissue  from  varioua 
parts  of  that  organ  and  with  pieces  of  the  other  organs  of  the  body.  Id  one  lube 
intHidated  with  tbe  Idot.Hl  a  few  cultures  of  a  streptococcus  were  obtained.  U 
poseiesaed  no  pathogenic  elFect  on  mice.  All  of  the  other  inoculated  tubos  rejuained 
clear. 

Ykarlino  No.  242. 


Inocidated  with  an  emulsiini  of  a  bit  of  the  brain  of  No.  211.     It  manifested  pT^ 
cisely  tbr  same  symptoujs  as  No.  2-lL  I'Ut  died  alnmt  sixteen   hoars  sooner.     Its 
temperature  varied  from  100.  8-  F.  in  lOli    F.  for  the  first  fifteen  days»     Tbe  last  four 
days  it  was    lOli.tj  ,  ItKl.K  ,  103.8  »  and  H)3.t],  respectively.     Tbo   autopsy  showed 
IcsionB  siudlar  to  those  found  itt  Ki>.  24  L     No  baoteria  were  diacovere^l  in  the  orgnnft. 


Calf  i 


I 


A  beifer  about  tea  months  old.  Inoculated  Marcb  7.  8be  remained  well  iiDtil 
April  7,  when  sbe  refafted  food;  otberwise  no  symptorris  uoticeabli^  untij^pri]  H, 
^beii  she  had  paroxyi^TDSor  bellowing,  and  liouked  and  pawed  \ivt  liiMlding  roriHider- 
ftbly,  rpou  being  approiicbed  ahe  uiiiniluMted  ii  iiiarkvd  desire  to  pR\«*B  her  nose 
ogAUist  the  tndividuul,  Temperuturo  norm  ah  8  he  drnnk  oecassionrdiy  from  a 
bucket  of  water  in  the  Btull.  Tbe«4)  ayniptonm  rontinued  for  twc»  diiVM  without 
chftuge.    There  wh»  a  nipid  lo^^H  of  fl*»»h. 

April  13:  In  ibo  morning  she  waw  iioticed  to  froth  jit  the  numth  slijfbtly  and  to 
be  nincb  more  re8tle.st9;  bellowed  Ireijoently,  bat  wa«  not  disturhed  by  thu  [ire«i;nce 
of  a  person^  She  ocrasionly  drank  a  few  swallowa  of  water*  Tempenitur«  1(1^.5-  F. 
Tbe  eyes  were  nortnul  in  appi'arauce.     Considerable  perspiration. 

Apiil  14:  Heifer  fimnd  dead  m  the  inoraing.  Examined  about  2  p.  ni.  The  poat- 
tnortem  ch&ngect  conaiderably  advanced.  Areas  of  deeply  reddeni^d  mucona  lu  the 
tme  atoxnftcb  and  mtestines,  eBi>ecially  ciectim  and  upper  colou.  Cotisiderahio 
wbitiab  frotb  In  trachea  and  bronchioles.  Lunga  not  coUapaed.  Abont  (he  base 
of  the  heart  and  along  rentricular  groove  were  many  petrtbiai'.  Lurge»  firm  blood 
riots  in  both  veutriclea  and  auricles  extending  into  the  larger  blood  vessels.  No 
kaionN  o1>»»ervable  in  the  brain.  The  gray  matter  wa^a  somewhat  softened,  dno  pre- 
sumably to  post-mortem  changes. 

INOCULATION  OF  RABBITS  AND  A  CALF  WITH  THE   BKiUN  OF  A  HAHID 

DOG, 

The  virus  for  tliia  series  of  inoctilatioiiH  was  obtained  from  a  rabid 
dog  brought  to  tlie  experiment  station  by  Dr.  GreiUell,  of  Wa.sbingloii, 
D.  0»  March  22, 18U3.  It  Lad  been  aflected  for  about  three  day-s  and 
was  killed  the  day  following  its  amval  A  calf  and  twu  rabbits  were 
inocniiited  by  Dr.  F.  L.  Jvilbonie  with  a  8U8pension  prepared  by  i^riiid- 
1114^  a  .small  j)ortiou  of  the  medullii  with  a  few  eiibir  tienti meters  of 
8terili/.ed  bouillon.  The  ralf  an<l  one  rabbit  were  inoenlatt^d  beneath 
the  dura;  the  other  rabbit  was  injected  subeutaiieou.sly.  In  addition 
to  these  inoculations  several  others  weni  made  for  diagnostic  purposes 
from  the  brains  of  dogs  suspected  of  rabies,  or  reported  to  be  sutter- 
ing  from  it.  A  considerable  tnimber  of  tht^so  dietl  after  exhibiting 
symptoms  similar  to  those  produced  in  aniiuals  after  their  inoculation 
with  the  braiu  of  the  dog  tirst  mentioned  and  which  are  recognized  as 
diagnostic  for  rabies. 

The  more  important  <Iata  fFbtained  in  these  inocuUttions  are  recorded 
in  tabtUated  form,  followed  by  a  detailed  aecoyntof  the  symptoms,  and 
the  lesions  found  in  the  different  animals  ou  post-mortem  examination: 

Inoculation  of  animaU  with  ike  hrmn»  of  rabid  dogs. 
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R4SA1T  No.   US. 

Inoculuted  beneath  tbo  durii  with  about  0.2  c.  c»  vf  an  emuklou  of  the  Uriiin  of  a 
rabid  do^%  March  L>-1,  18113. 

April  4  :  Halibit  sat  iii  ou«  cuintM  ^jf  itb  cage,  When  tliaturbed  its  skia  qnivcred 
and  it  apiKJured  to  b<?  extit*;d;  Hppari-^t]t  loss  of  coordination;  refused  fredb  i^reou 
food. 

April  5:  Uahhit  qiiicfc.  When  drBtiirbed  it  moved  wiih  dirticulty.  Eyes  ]iariiH]1j 
closed.  It  wan  rolled  over  on  ont*  aide,  when  it  atrug^kd  feebly  to  jijet  op,  but 
failed. 

April  G:  Kabbit  paralyzed*     Lay  stretch ed  out  at  full  Ifogth,  apparently  dead 
respiration  very  glow.     It  died  later  in  the  day. 

Aatopsy  showed  deeply  retldened  liver;  blood  vessels  of  the  brain  slightly  injec 
uo  othtr  let^ioua. 

Habbit  No.  417, 


"1 


Inoculated  subcataneoa»ly  with  a  BUHpensioii  of  brain  of  rabid  dog  (aaiue  u»  nibJnt 
No,  448),  March  24. 

April  21 :  Habbit  found  duad*     Waw  not  ob8er\*«d  to  bo  wick  prior  to  death. 

Antopi^y  Hbowed  a  dei^ply  reddcneil  liver,  due  to  blood  stasin.  Lnnij^s  piirtially  eul- 
lapsed.  Bruin  aujeinii'.  In  order  to  deterniio©  tb*-  presence  of  rubier  in  tbia  rnh- 
hit  ilii  brain  wjih  used  for  a  subseiiHeut  intienlation  whith  prodncod  charaeterifttic 
Hym2»tomti  of  rabies  und  bttal  ruHnltH. 


lUniiri  No.  495. 


This  rabbit  remained  well  for  eight  days. 

April  29:  It  esiiibited  unsteadiness  in  walking-     Temperature  1(33.8*-'  F» 

April  30:  Lohb  of  eoordinatiou,  ewpeeially  in  bind  legs.    Tenjperatnre  102,6^  F* 

May  1:    ICabbit  lay   paralyzed    on  the  hottoni  of  its  cage.     Kespiratton  rapid; 

pupilf*  dilated  and  liead  drawn  backward;  later  in  the  evening  slow  reBpiratton  wm 

tb«  only  sign  of  life.    Teni|ieratnre  IW)-  F. 
May  2:  Kabbit  died  about  7  a,  ui, 
Jw/aji^^,— Considerable  viscid  mncns  iu  small  intestines.      lu  the  ileum  several 

small  nlet»rK.     Liver  pale,  very  fatty.     Hk»od  vessels  of  the  heart  slightly  injeeteth 

Montb  and  fauces  uormaL     Blood  vessels  of  tbe  brain  sHgbtls  injected* 

Rabbit  No.  481. 

This  rabbit  was  inoculated  wiih  tbe  brain  of  rabid  dog  No,  2. 
April  27  {sixteen  days  after  inoculation) ;  The  rabbit  allowed  signi^  of  paralysifi  in 
be  hind  legs  early  iu  tbe  morningt  hut  b^te  iu  the  afternoon  tbt^  paralysis  was  nearly 
"^ complete;  ret^plrution  »ht\\\ 

April  2H;  Complete  paralysis.  Very  slight  and  slow  renpiratory  movements. 
Kabbit  di^d  abunt  3  p,  m. 

AuiopHif. — Mnth  nuo'iie  In  tbe  snnill  intestine.  Liver  very  dark  and  conlAiiieil 
much  pigment.  Mouth  and  pbar>nx  normal  in  appear:in('<\  Blo<id  vessels  of  the 
brain  aonibwhat  injected. 

RABBtT  No.  50» 


■ 


This  rabltit  was  inocnlated  with  tbe  brain  ot  rabid  dog  No.  3.  No  symptoma 
observed  until  July  6  (sixteen  days  after  iuoenlation)^  when  it  appeariKi  to  \m 
uneasy;  later  in  the  day  there  was  marked  loss  of  coordination  in  th<)  use  of  tli« 
hind  legs. 

July  7:  Rabbit  lay  on  tb»?  ilnor  of  tho  rage,  nnabk  to  rise,  flight  twitching  of 
musfdes  when  disturbed, 

July  8:  Complete  parulysts.  Kespiratory  movi'menls  barely  pert eptihle.  It  died 
late  in  the  afli^nicion. 

Aiitopvtf, — Liver  dark,  oibiTwiao  orgaus  ai'pearetl  to  be  normal. 


I 

* 

I 


Calf  No.  24U. 

This  animal  was  inocnlatrd  lieneatb  tbe  dura  with  a  auspenaion  of  the  brain  from 
rabitl  ilog  No.  1.  March  24,  imi. 

April  2:  Calf  was  uneasy,  eyeballs  retracted,  consulerable  frothing  at  tlio  moutlu 
Wbfin  approached  it  l^clloued  and  endeavored  to  escape  from  tlio  pen,  seeming  to  bo 
frJglit6D««J.     Tempera  tare  101.8'  F. 

April  l^:  Calf  bt^came  much  excited  while  taking  ita  temperature,  wliieh  waaaccom- 
ptiahed  afler  much  difficidty,  105.4  -  F.  being  recorded.  Calf  had  wymptoms  of  i;on- 
Tulfliona;  laid  on  one  side;  conaideralile  trembling  of  ninscleA,  and  the  htnid  drawn 
back.  Later  it  became  partially  piiralyzed.  Evacuation  of  bowels  mirmjil.  It  died 
early  in  tbe  afternoon. 

J iifopfj/.— Weight  about  275  ponnda;  condition  fairly  good.  Intestinal  tract 
apparently  normal  thrmj^^hont.  Heart  muscle  epriakled  with  a  few  puuctiform 
hemorrltages.  Dark  blood  clota  in  ench  of  the  heart  chambers.  Petechiii^  beneath 
plenrft  over  both  lungs,  considerable  frotliy  mncns  in  the  trachea  and  hroiichi«li3S, 
At  the  point  of  inoenlnti^m  in  the  brain  tbt?rr  \\i%»  n  Blight  nccrnwia  of  tissue,  hh>od 
vtBieli*  slightly  inject<Ml,  oth(*rwi»e  bniin  and  spinal  ccml  normal  in  appeurjince. 
A  rabbit  inoiidated  with  the  brain  from  this  calf  died  of  rabies  on  the  twelfth  day 
subacqnently. 

The  foregoitig  notes  on  the  inaTiifestatioti  of  the  diaeasc  iiroduced  by 
the  vini8  obfained  from  steer  No.  4  in  tbe  (ireene  ontbreak  and  from  the 
brains  of  rabid  dogs  in  the  District  of  Columbia  nhow  thnt  the  inoeulu- 
tioii  ^liseases  were  identieaL  It  lias  already  been  shown  that  the 
tliisease  prodtieed  in  rabbits  with  tbe  brain  of  the  .steer  was  readily 
e4iTDinunicated  to  cattle  by  inocnlation  witli  the  virus  obtained  from  the 
alfected  rabbits,  and,  furthermore,  tbe  symptoms  of  tlie  iiioeiilated  dis- 
ease in  the  calves  were  similar  to  those  manifested  by  the  cattle  whieh 
died  in  Mr,  Wade's  herd.  A  study  of  the  symptoms  shows  that  partial 
paralysis  was  nsnally  the  first  indication  of  tbe  disea.se.  The  average 
length  of  time  which  elapsed  from  the  a[tpearaiice  of  the  tirst  s,\Tiiptoms 
until  death  occurred  wa.s  practically  the  same  in  l>oth  instances,  but  the 
average  i>eriod  of  inrutuition  was  ai)preeiably  shorter  in  the  rabbits 
inoiMilated  with  the  dog  virus. 

The  i>ost-mortem  appearances  were  practically  the  same  in  all  eases; 
at  leii«t  the  difl'erences  i»bserved  in  two  animals  inoculated  with  the 
aame  vims  were  <inite  as  marked  as  those  observed  in  rabbits  ijiocu- 
lated  with  the  vinis  from  the  ditfereiit  sfiurces.  It  is  important  to  note 
thnt  the  month,  larynx,  and  intestinal  tract  usually  presented  a  normal 
appearance.  The  enlarged  ami  deeply  reddened  condition  of  the  livers 
which  contained  much  pigment  was  tbe  ouly  cojistant  lesion  observed* 

The  iKisitive  diagnosis  of  rabies,  or  a  malady  not  distinguishable 
from  it,  ID  this  outbreak  of  cattle  disease  is  of  much  imiHutance.  As 
the  animals  were  not  furious  tbe  possibility  of  rabies  was  not  enter- 
tjiined  by  the  owner  who  had  witnessed  the  furious  form  of  the  disease 
pnuluced  by  the  bite  of  rabid  dogs. 

This  determination  is  furtbermore  significant  in  throwing  light  upon 
the  probable  nature  of  other  outbreaks  of  a  somewhat  mysterious  dis 
amoDg  cattle  occasionally  reported  in  the  Western  IStates.    The 


moRt  Reriona  of  tTiese  on  record  is  rtii  ontbr^R  wliieli  occtirre<5  in  a  lier 

oi  i'little  imstJiriiJi;  or*  tlie  bottom  lauds  along  the  J>es  Moine«  River 
near  Einuiet^barg,  lov^a,  in  1K91.  Dr.  Stalker  tells  me  that  the  s>TH|»' 
toins  iiiaDitestCHl  and  the  i^ost mortem  apfaniraiice  of  the  aflwted  ani 
makn  in  the  two  outbreaks  were  similar  in  every  particnlar.  Infnp 
tunately  rabbits  were  not  iiiociilat<*d  with  the  brains  from  tbe  animals 
exaniincHi  at  Kmmetsbiir^.  ft  is  interestin«j:  to  compare  the  eonditionR 
uudiTwhirli  the  tvvtMyiitbreakscH'rnrred.  In  both  t-asesthe  im*seur«M)t' 
rabid  or  strange  dogs  was  not  known,  Tbe  t*attle  in  the  two  atfVeti^d 
herds  were  on  lowland,  better  known,  perhaps,  us  ^^slongh"  pasture. 
Although  Mr,  Wade's  cattle  were  furnished  well  water,  it  is  hi^Idy 
probable  that  the  animals  drank  nu>re  or  less  of  the  atairiiant  water 
which  reniaiiied  throughout  the  season  in  pools  hetween  the  Ixi^s,  m 
they  were  never  driven  from  the  lowlands  to  the  wattnni^  troufrh.  In 
the  atlectetl  hetd  at  Emmetsburg  it  is  stated  that  the  eattle  wi^e 
ronijjeOed  to  drink  exclusively  from  a  pond  of  stagnant  water.  Jt  is  a 
curious  and  most  interesting  fact  that  there  were  two  other  berds  of 
cattle  *m  the  bottom  lauds  of  the  Des  Moines  Kiver  at  the  same  time, 
but  they  were  driven  daily  to  the  river  for  water,  and  these  two  herds 
remained  free  from  the  disease.  While  the  known  facts  in  these  out- 
breaks  in  lur  way  deinonstrate  tlioir  identity,  they  sufjgest  a  striking 
similarity  iN'twecn  them  and  indieate  ii  possible  relationship  between 
the  conditions  under  whicb  the  cattle  were  kept  and  the  disease. 

Until  the  specific  cause  of  rabies  is  demonstrated  we  are  aide  to 
recognize  the  virus  in  the  brain  substance  of  the  alfected  animals  only 
by  its  ability  to  reproduce  the  disease  when  properly  inoculated  into 
other  animals.  As  shown  in  tbe  inoculation  experinieuts,  the  tiltrate 
(through  a  liougie  of  ii  I'asteiir  lilter)  of  a  suspension  of  the  l>rain  sub- 
stance i>f  a  rabid  animal  would  not  produce  the  disease,  while  the  injec- 
tion of  the  suspension  was  followed  by  characteristic  symptoms  and 
fatal  results.  This  fact,  which  <^on linns  the  results  of  other  investi- 
gators, indicates  that  the  specitit^  cause  is  not  a  soluble  substance. 
The  extensive  bacteriological  investigations  made  by  several  Kuropean 
workers  iinlicate  that  the  virus  of  rabies  is  not  bacterial  in  its  nature, 
and  the  presence  of  other  microscopic  organisms  liave  likewise  not 
been  demonstrate*!.  Several  interesting  faints  ciuicerning  tbe  nature  of 
rabies  were  noted  dining  the  course  of  this  investigation,  but  as  they 
do  not  i>crtain  to  the  diagnosis  of  the  disease  in  this  outbreak  amoDg 
cattle  they  ure  withheld  for  a  lUture  iniblication. 

The  result.s  of  this  series  of  investigations  indicate  that  rabies,  or  a 
closely  related  diseases  sometimes  occurs  among  cattle  kept  under  cer- 
tain conditions  witliout  the  intervention  of  rabiil  dogs  or  other  animals. 
A  review  of  the  voluminous  literature  ou  rabies  8h(>ws  that  manj"  siip- 
]»osed  sixaadic  cases  are  recorded,  and  also  considerable  evidence  that 
the  bites  of  several  species  of  animals  have  ivroduced  the  disease,  Until 
tlie  speelAc  caaae  of  this  malady  is  determined  it  is  suggested  that 
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cattle  raisers  should  consider  the  possibility  of  its  occurrence  when 
they  torn  their  cattle  upon  low,  boggy  pasture  land. 

Although  a  remedy  is  not  known  it  is  quite  probable  that  if  the  animals 
are  removed  to  high  land  as  soon  as  the  first  deaths  occur  the  amount 
of  loss  will  be  much  less  than  if  they  are  allowed  to  remain  on  the 
lowland  throughout  the  season,  especially  when  the  disease  appears 
early  in  the  summer.  This  is  indicated  by  the  history  of  the  outbreaks 
cited.  Mr.  Wade's  cattle  were  removed  early  in  the  fall  and  the  loss 
was  only  about  30  per  cent,  while  at  Emmetsburg  it  is  stated  that  the 
cattle  were  not  taken  up  until  late  in  the  fall,  and  the  loss  was  very 
much  greater. 
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llIEMirAL  EXAMINATIUN  OF  CORNSTALKS   I'RESl'MAIilY  THE  rATSK 
OF  CORNSTALK  DISEASK  IN  CATTLK. 

By  K*  A.  wv  ScuwFisij?.. 

In  18fX>  sorae  4'ornatulks  Wi^re  Indiij^^lit  tn  flu"  Ijihonitory  for  exaniiiiii' 
tioii.  These  had  heeii  t'idltj'ctiMi  frnrr)  n  lieM  iii  wliieh  a  r<*w  t-ittU*  lunl 
died  from  tlie  so  called  (^jnistidk  disease,  and  were  supi>osed  to  be  tlie 
cause  of  tlie  futnl  resnit.  Tlie  Ii'jivi'a  and  stalks  were  covered  witli 
snmt  Tbi8  was  t^arefully  separated  ht^fore  the  e\aniiniUi<m5*  were  made. 
All  exti*at!t  from  the  stalk.i  gave  reaclioiis  wliieU  would  iudieate  tlie 
[vreseuee  of  elioliii,  Althotifrli  tlii«  lias  been  found  in  a  miinber  of 
plants,  so  far  as  I  know  it  has  never  been  nt>ted  in  this  eonnertion, 
nor  was  the  qnantity  present  snfticient  to  Inivr  prodneed  any  poisonous 
ettVets  til  animals  feediiiijon  thi*  stalks. 

In  1802  and  1S93  Di\  Moon*  nndertook  a  more  extended  study  of  the 
e(^rnstalk  disease  in  the  field,  ami  rcdlerted  an^l  forwarded  far  study  sev 
end  pa<:ka*yefi  of  stalks,  Thes**  were  examined  by  Mr.  Emery,  nnder  my 
dircH'tioiK  The  dried  powdered  shilks  were  first  extraeted  with  petro- 
leum s]iii'its,  ;ind  thv  residiu^  tlien  extraeted  with  aleoliol  acidified  with 
3  per  cent  hydrochloric  aeid,  Tliis  extract  n]Jon  evaporation  was  slii^fiilly 
charred,  but  the  water  extra«*t  of  the  residue  gave  a  yellowish  jrrecii 
prei-iiiitate  witli  idiosjilionnjlybdic  acid,  Tlie  water  sobition  was  then 
nuule  alkaline  with  soda  anil  extracted  witli  ether,  but  no  reaction  for 
alkaloids  eouM  be  detected.  The  stdntion  made  acid  and  again  shaken 
with  ether  gave  a  snndl  <|U:intity  ot  a  bmwn,  oily  substance.  The  hit 
ter,  however,  gave  no  alk;ihiifl  reactions  ami  (ailed  to  prodn<'e  any  efi'ect 
upon  guinea  pigs  when  fed  to  thein  in  consideral)le  rpmntity.  The 
peti'olenm  extract  was  also  free  from  p*»isonons  princiides.  Another 
h>t  iif  stalks,  le:ives,  antl  a  few  ears  of  corn  i'ollerted  from  a  portion  of 
a  iield  where  aidmals  hud  become  ill  were  examined.  The  stalks, 
husks,  and  kernels  of  this  k>t  were  all  exandned  for  alkaloids  or  poison 
ous  principles,  but  failed  to  show  any  reactions,  with  tlie  exception 
of  a  slight  precipitat/t'  with  phosphomolybdic  acid. 
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8omi*  nom  smnt  f*nref\illv  separatoil  from  the  nborf  tonvps  aiu!  stalks 
was  next  extnu'tetl  with  ulcohfil  aviilitied  with  hyflrtH-liluri*'  iicitl.  The 
cxtrai»t  wascoiireiitrateiL  iinitraliztMl  with  soda,  and  shakrii  with  ether. 
The  ether  extract  was  evaporatt*(l  sirnutaiie(»iisly  and  tiio  residue  taken 
lip  with  acidified  water.  The  following  reactions  were  i>btained  in  tliis 
Sfilutioti : 

Joilitii*  in  potj^Hsiniii  iimI^Ic,  a  rini-!»rowii  :iTn«rphons  precipitate, 

PhoHpliomnlybdic  ;ici<l,  a  flirty  yelh>w  Jinmrplions  ]»recipitat©, 

Mii3rc<r*R  Boltitioii,  »  wliitiiib  amorpbotia  ]»reoipitiite. 

The  8ohitit>»i  was  tlieii  iioiitnilized  with  soda  extracted  with  ether, 
and  the  latter  sohition  eoneeiitrated  over  sulidmn**  aeid  in  varuo.  A 
very  snialt  i|uantity  <if  an  oily  nonpoisioiioiis  residue  was  obtained, 

Some  of  the  leaves  nent  in  by  Dr.  Moore  wi^re  covered  with  ilark 
8|K>{S  due  U)  a  parasitic  disease.  The  diseased  portions  were  earefally 
cut  oat  and  exaiiuned  \hv  alkahnds  or  poisonons  prhjeiples. 

The  oily  residue  from  the  snnit  ami  atso  that  from  tliis  part  of  tlu* 
stalks  appeared  to  rortespoTid  to  sclerotic  acid,  a  principle  which  l>rag- 
eudorff  has  extracted  from  ergot  and  which  Parsons  elaiuis  to  have 
fouiHl  also  in  ustilajSfo  (com  smut).  The  quantity,  however,  obtained 
from  the  stalk  woidd  tiot  be  enough  to  account  for  tlie  l^ital  etle(*ts  in 
c*attle  unless  a  peculiaiiy  susceptible  conditimi  of  the  arnnial  existed 
at  tbc  titne,  or  the  iuiprobablc  snpp<isition  that  an  excessively  hirge 
amount  of  the  poisoii  was  contained  in  the  leaves  ami  stalks  tiiat  the 
animal  hapivened  to  eat. 

An  enlarged  anil  bjidly  congested  liver  was  also  fnrwarded  by  l>r, 
Moore,  This  had  been  taken  from  one  of  the  animals  thai  liad  died 
supposedly  from  the  eorustidk  dis<'ase. 

The  liver  was  extracted  with  DO  per  cent  alcolud  plus  2o  per  cent  tar- 
taric acid  and  the  filtrate  was  evaporated  in  a  vacuum  i*au.  The  resi* 
due  was  extracted  with  05  per  cent  alcohol,  and  after  reeviipo ration  the 
residue  was  extracted  with  water.  The  solution  gave  u  slight  precipitate 
witb  phosphomolybdicand  phospliot  ungstic  acids,  but  no  other  alkaloidal 
reagents.  The  solution  was  tlien  concentrated  ami  mercuric  chloride 
added  in  excess.  After  standing  several  d;iys  a  preciiutate  was  thiown 
down.  This  was  Altered  off  and  decomposed  with  sulphurettetl  hydro- 
.  Af\er  the  mercnry  had  been  F-eparated  the  residual  solution  gave 
bite  eunly  precipitate  with  phosphomolybdi*'  acid.  The  lilt  rate 
from  the  mercuric  chloride  precipitate  gave  no  rea(*tion  with  alkahndal 
reagonti*.  The  solution  wln<'li  gave  a  precipitate  with  i^bosi>homolyb- 
dic  aciil  was  nuade  alkaline  with  sodium  hyilrate  and  extracted  with 
ether  and  chlorotorm.  The  water  solution  tif  the  residue  from  these 
molveutw  gave  a  sliglit  precipitate  with  phosphomolybdic  acid  but  with 
no  other  reagent.  It  is  trne  that  this  is  the  only  leagent  that  gives  a 
distiiictive  precipitate  with  sclerotic  acid,  but  the  lueciiiitate  here  conld 
iU!areely  be  supposed  to  be  due  to  the  presence  of  this  substance.  The 
reaultH  of  these  examinations  must  be  considered  negative  in  character 
M  fur  n^  the  presence  of  an  active  poisonous  principle  is  i-onceruetU 


90 

The  determination  of  the  amonnt  of  ash  in  the  cornstalks  showed  in 
the  dry  matter  C.4  x>€r  cent,  and  an  examination  was  made  for  possible 
excessive  quantities  of  nitrates. 

Eecently  cattle  have  been  found  poisoned  Arom  cornstalks  containing 
an  nnusnal  amount  of  potassium  nitrate  (Bulletin  No.  44^  Kansas 
experiment  station).  In  the  stalks,  however,  in  which  this  was  found 
the  potassium  nitrate  could  be  detected  by  the  eye  in  large  crystals, 
and  also  by  the  taste.  The  particular  stalks  had  been  grown  under 
peculiar  conditions  near  the  barn,  where  excessive  amounts  of  nitrates 
could  be  absorbed.  Those  that  we  examined  contained  only  a  minute 
trace  of  the  nitrate,  so  that  if  in  any  of  the  instances  the  cornstalks 
were  the  cause  of  disease  in  the  cattle,  and  our  samples  were  &ir  speci- 
mens, the  iM)isoning  was  not  by  this  salt.  It  should  be  remembered, 
however,  that  in  all  our  examinations  of  the  stalks  the  quantity  used 
was  small  and  not  proportional  to  the  amount  cattle  would  eat.  An 
apparently  nontoxic  principle  under  peculiar  conditions  might  produce 
disasterous  results. 
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U.  S.  Departkent  op  Aghigultttbb, 

BuBEAU  OP  Animal  Industby, 

Washington f  D.  0^  December  7, 1895. 
Sib:  I  have  the  honor  to  transmit  herewith  for  pnblipation  a  report 
of  M%j.  H.  E.  Alvordy  Ghief  of  the  Dairy  Division  of  this  Bnieau,  cov- 
ering the  principal  statistics  relating  to  tbe  dairy  industry  of  the  United 
States.  The  subject  is  an  important  one,  and  there  is  here  brought 
together  for  the  first  time  the  statistical  information  which  shows  the 
development  and  the  magnitude  of  this  branch  of  American  agriail- 
tural  effort,  it  is  information  which  every  intelligent  dairyman  needs, 
and  it  is  also  designed  as  tbe  foundation  for  much  of  the  future  work 
of  tbe  Dairy  Division.  Its  prompt  publication  in  an  available  form  will 
be  of  much  benefit  to  an  industry  which  at  this  time  is  in  great  need 
of  assistance. 

Very  respectfully, 

D.  E.  Salmon, 
Chief  of  Bureau. 
Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 


LETTER  OF  SUBMITTAL. 


XJ.  S.  Department  of  Aoriculture, 
Bureau  of  Animal  Industry,  Dairy  Division, 

Washington,  D,  C,  Xovember  21, 1895, 
Sir  :  I  have  the  honor  to  submit  herewith  for  pablicatioii  a  compila- 
tion of  the  principal  statistics  relating  to  the  dairy  industry  of  this 
country,  constituting  the  first  publication  of  this  division. 

A  part  of  the  figures  thus  brought  together  are  easily  found,  but,  on 
the  other  hand,  many  of  them  are  inaccessible  to  people  generally.  It 
is  believed  that  the  collection  as  presented  will  prove  interesting  and 
useful  to  many  persons  connected  with  dairying  and  form  a  suitable 
basis  for  future  publications  prepared  by  this  division. 

It  is  disappointing  to  find  little  data  available  as  to  the  dairy  interests 
of  foreign  countries.  About  all  that  can  be  obtained  are  the  number  of 
cows  and  other  cattle.  With  a  few  exceptions,  i)roducts  are  mere 
matters  of  estimate.  Statistics  of  foreign  markets  for  dairy  products 
can  be  obtained,  but  these,  together  witli  the  whole  subject  of  exports, 
imports,  and  domestic  markets,  are  reserved  for  a  subsequent  publicar 
tion. 

Yours,  respectfully, 

Henry  E.  Alvord, 

Chief  of  Dairy  Diriaion, 
I>r.  D.  E.  Salmon, 

Chief  of  the  Bureau  of  Animal  Industry, 
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STATISTICS  OF  THE  DAIRY. 


By  Henry  E.  Alvord,  C.  E.,  Chief  of  Dairy  Division. 


INTRODUCTORY. 
OB.TECT  AND   PURPOSE   OF  THE  DIVISION. 

The  order  establishing  the  Dairy  Division  in  the  Bnreaii  of  Animal 
Industry  of  the  United  States  Department  of  Agriculture,  to  com- 
meuee  operations  July  1,  1895,  prescribes  that  "the  object  and  pur- 
pose of  this  division  will  be  to  collect  and  disseminate  information 
relating  to  the  dairy  industry  of  the  United  States,  in  such  manner  and 
to  such  extent  as  may  be  deemed  most  expedient  and  beneficial." 

Information  bearing  upon  dairying  will  be  gathered  from  all  reliable 
sources  available,  and  classified  and  arranged  at  this  office  for  future 
use.  It  is  proposed  to  prepare  publications  of  three  classes:  (1)  Leaf- 
lets upon  x)oints  in  dairy  practice,  farm  dairying,  cooperative  effort, 
organization,  equipment,  and  management  of  creameries  and  cheese 
factories,  and  facilities  for  transportation  and  nuirketing;  (2)  bulletins 
upon  dairy  topics,  somewhat  more  extended,  giving  latest  information 
and  most  approved  methods,  gathered  at  home  and  abroad  from  expert 
dairymen,  creameries,  organizations,  and  the  experiment  stations  and 
dairy  schools;  also,  as  to  condition,  changes,  and  needs  of  the  dairy 
markets;  (3)  reports  uj)on  the  results  of  si)ecial  inquiries  and  investi- 
gations. 

Among  the  subjects  which  will  receive  early  attention  and  require 
considerable  time  are  these:  (1)  The  condition  and  demands  of  domes- 
tic markets  for  dairy  products;  (2)  the  milk  trade;  production  and 
service  for  cities  and  towns;  (3)  imitations  and  substitutes  for  dairy 
products;  and  (4)  the  number  and  distribution  of  pure-bred  dairy 
cattle  and  of  grades,  with  their  ett'ects  upon  products  and  markets. 

As  a  basis  for  intelligent  work  in  the  various  lines  indicated,  it  became 
necessary  to  gather  ami  arrange  the  general  facts  as  to  dairying  in 
statistical  form.    This  bulletin  has  resulted  from  that  endeavor. 

CENSUS   AND   OTHER   STATISTICS. 

Upon  the  pages  following  are  giv^en  most  of  the  statistics  which  are 
available  relating  to  the  dairy  in  the  United  States,  and  some  upon  the 
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cattle  and  products  of  foreign  countries.    Tlte  facts  coTinoe^ec!  wi 
dinnestic  trade  and  foreign  commerce  in  dairy  prcHlaf.tii  are  in  proceHHi 
compilation  for  a  later  publication. 

The  tables  compiled  are  mainly  fix>in  tlie  Eieveuth  Ceu8Uf^  of  tk^ 
United  States,  for  1890,  and  are  largely  \mm  proof  sheets  fif  nnpublinhed  ■ 
YolumeSy  courteously  furnished  by  th^  Census  Division  of  tlie  I>efmrl>f 
ment  of  the  Interior.  With  these  are  pre^iented  for  rrompari^on  uthi^r 
figures firom  like  authority, beginning  with  theCenmis  of  IM%  at  whicli 
time  the  milch  cows  of  the  country  were  first  eiuiinerated.  St>mfi  gen 
eral  form  statistics  are  also  added  wfait^h  have  u  bear  iii^  upon  the  dairy 
industry  or  show  its  position  with  relation  to  other  branches  of  iigri*j 
culture. 

It  should  be  remembered  that  in  eeti^uK  stntiKties  all  ennmerationl 
of  persons,  farms,  animals,  etc.,  are  for  the  ceuKiia  year  Btated,  but  i 
figures  for  products  of  all  kinds  represent  the  returns  for  the 
cultural  year  next  preceding. 

All  statistics  which  are  given  for  dates^  snb^equent  to  the  year  18110^ 
aare  the  estimates  of  this  Department  or  of  Bt^ta  officials  or  otbe 
authorittes,  whose  courtesy  is  hereby  tu^knowledgf'tl   aiMl   who 
respectively  credited  with  the  information  fni  ninhed. 

The  miscellaneous  statistics  which  n^latv^  to  re^rtaifi  States^  or  to  thi 
ooontiry  as  a  whole,  are  self-explanatr^ry .    Thi^y  all  bavt'  clo^e  e^^utie 
tions  with  the  dairy  industry. 

The  text  which  precedes  the  principiil  tables  congl^^ts  of  extract& 
from  a  report  by  Mr.  John  Hyde,  now  of  thir  Oopsirt merit  uf  Ai^ri-^ 
culture,  late  expert  special  agent  in  charge  of  agriculture  of  the  Elev- 
enth Census.  This  report  or  statistical  .analysis  was  prepared  for  the 
forthcoming  agricultural  volume  of  the  census,  and  these  extracts  from 
the  original  manuscript  are  made  by  ])ermission. 

In  connection  with  some  of  the  tables  there  will  be  found  further 
explanatory  text.  That  which  accompanies  the  table  of  cows  and  cattle 
of  foreign  countries  includes  some  interesting  comparisons  with  States 
of  the  Union,  made  by  the  Assistant  Chief  of  the  Dairy  Division. 
Diagrams  are  used  in  some  instances  instead  of  figures  alone,  in  order 
to  present  comparisons  in  a  graphic  form. 


NEAT   CATTLE   ON   RANGES. 

Most  of  the  agricultural  statistics  of  the  census  were  gathered  firom 
farms,  and  this  excluded  the  wide  Western  areas  or  "range  country ,'* 
carrying  some  millions  of  neat  cattle.  These  ''cattle  on  i^anges"  were 
enumerated  or  closely  estimated  and  separately  reported.  They  num- 
bered in  all  6,285,200,  distributed  through  ten  States  and  Territories,  as 
shown  by  the  table.  A  very  insignificant  part  of  these  animals  couM 
be  properly  called  milch  cows  or  dairy  cows,  and  consequently  the 
omission  of  these  range  cattle  from  the  general  tables  has  no  appred* 
able  efifect  upon  the  statistics  of  the  dairy. 
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cows   ON  tfABMS  NOT   ALL  DAIRY   CATTLE. 

The  State  of  Texas  has  a  little  more  than  1,000,000  cows  reported  on 
forms,  and  of  its  range  cattle  about  750,000  are  cows.  It  is  altogether 
probable  that  the  larger  part  of  these  Texas  cows  "on  farms"  are  beef- 
breeding  animals  as  truly  as  those  on  ranges,  and  ought  not  to  be 
included  in  the  milch  cows  of  the  country.  Table  III  shows  the  average 
annual  milk  product  "per  cow  to  be  315  gallons  for  the  whole  United 
States,  and  118  gallons  for  Texas.  The  same  remarks  apply  to  portions 
of  the  cows  in  some  other  States,  but  these  would  be  comparatively  few 
in  the  aggregate.  Upon  this  basis  of  probable  error  the  total  number 
of  milch  cows  in  the  United  States  should  be  reduced  at  least  half  a 
million.  This  would  raise  the  average  product  per  cow  considerably. 
The  only  safe  course  in  any  computation,  however,  is  to  use  the  figures 
of  the  census  as  they  are  given. 

cows  IN   CITIES,   TOWNS,   AND   VILLAGES. 

For  census  purposes  the  farm  was  fixed  at  a  minimum  area  of  3  acres, 
and  hence  the  enumeration  was  omitted  of  all  domestic  animals  held 
by  occupants  of  smaller  areas.  This  excluded  all  cows  in  cities,  towns, 
and  villages,  and  those  owned  by  residents  on  small  suburban  lots. 
Many  large  milk-producing  herds  kept  in  town  and  city  stables  would 
belong  to  this  excluded  class.  The  total  number  of  cows  actually 
owned  in  the  United  States,  but  not  included  in  the  census  tables, 
must  be  very  large,  probably  exceeding  a  half  million.  There  is  no 
basis  for  any  close  estimate  of  the  number  of  these  animals,  or  of  the 
quantity  and  value  of  their  dairy  products. 

RELATIVE   IMPORTANCE   OF   THE   DAIRY. 

In  a  classification  of  the  various  annual  farm  products  of  the  country 
by  values,  meats  and  closely  related  products  stand  first  in  order,  the 
corn  crop  second,  dairy  products  and  the  hay  crop  alternate  in  the 
third  and  fourth  places,  and  wheat  occupies  the  fifth.  Hay  and  corn 
are  so  largely  tributary  to  the  dairy,  as  raw  materials  for  its  sup])ort, 
tbat  it  is  fair  to  place  dairy  products  as  second  only  to  meat  products 
in  the  general  list. 

(See  Diagram  A,  at  page  25.) 

ESTIMATE   FOR    1895. 

At  the  close  of  the  year  1895  the  cows  which  may  properly  be 
regarded  as  dairy  animals  constitute  about  one-third  of  all  the  neat 
cattle  in  the  United  States,  and  are  about  17,()0(),0(K)  in  nnniber. 
Dividing  these  roughly  according  to  their  principal  products,  it  may  be 
considered  that  ll,000,000cows  are  primarily  butter  producers,  1,000,000 
cows  produce  all  our  cheese,  and  the  milk  from  5,000,000  cows  is  con- 
sumed by  the  families  of  their  owners,  or  on  the  farms  where  produced. 


or  is  HoTct  to  bo  cotisumed  as  milk,  fi*«jsli  or  coiideiised.    Tlie^nt*  ei^timnt 
with  pi^ducts  ami  valuer  added,  may  be  tabulated  hb  follows* : 
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Prmltit't, 


produflt. 


Butter  , . .   12S  poiuiiis. 

Clipesp..,   ago ppunda. 
Milk..    .  I  350gnltun», 

I 


Toiwl  iiraduet. 


vwlnti. 


Uim.  000,  000  tmli   ' '     »  iL^rot*, . 


i5T.5«o»ooa 


This  givBH  the  grmiil  totiil  vabie  of  the  dairy  prtHlnvU  at'  Ihv  (■(miilry 
as  t454,iHM>,(MMK  If  Ui  this  be  added  the  skim  milk,  biitteniiilk,  ari4 
whey,  at  their  pnipef  fi^ediii^  vnltio,  suid  thv  t*iilve»  yc?s*rly dropped,  the 
annnal  a.<jjgregat*^  rnliie  oj'  tbe  ^jroductn  of  our  dairy  eowa  exeei^l« 
$600,<KH*,tM>0,  ThiH  is  re^rarded  as  a  eoiif^ervative  estlmatfi,  and  doea 
not  iiieliKlc  tlje  iiiaiinre  prodtiet^  wbtcdi  ba«  a  very  largo  bnt  quit**  iineei* 
tain  vuhie. 

If  the  value,  per  bead,  et^ti mated  tor  cowh  in  tlsis  eoiiutry^  v*z,  #22 
to  $25,  \n  aoeepteib  these  animals  ]>rodiiee  nearly  50  |K*r  eeut  more  than 
tbeir  own  value,  annitally.  But  there  i?^  au  old  farm  rule,  whii  b  ha*i 
reasonable  basij^j  that  a  cow  m  worth  whatever  nhe  will  produce  in  a 
year^  imluding  her  ealf.  At  this  rutii  the  averaire  valut*  of  the  dairy 
cow  111  the  Tuited  Stiites  mn.st  be  about  ^30. 

The  fore^oiiiff  estimate?*  are  babied  upon  an  tiverage  yield  of  *i50 
gallout^f  or  ubmit  3, (KM*  pouiidH  of  milk,  yearly  by  eaeh  e^ow^  ThiJ^  m 
rather  more  than  shown  by  the  eeiisns  tallies,  bnt  those  exclude  tlie 
large  iiumbei  ot  Wwii  cowb,  whicU  would  mat/eiially  raibe  Ibi?  c^vi^icbgti 
milk  product.  This  rate  of  yield  provides  for  butter  and  cheese 
product  estimated  and  for  consumption,  besides  the  skim  milk  and 
buttermilk  residue  from  the  butter  cows,  about  25^  gallons  of  whole 
milk  per  annum  per  capita  of  our  population.  Two  hundred  and  twenty 
pounds  of  milk  for  365  days  (rather  more  than  one-half  pint  a  day)  is 
by  no  means  an  excessive  allowance,  but  many  people  do  not,  in  fact, 
approach  that  rate  of  consumption. 


NEEDED  IMPROVEMENT   IN   DAIRY  CATTLE. 

Assuming  that  the  different  products  of  the  average  dairy  cow  in 
America  do  not  exceed  much,  if  at  all,  the  foregoing  estimates,  it  is 
evident  that  the  average  cow  of  the  country  is  far  below  a  standard 
which  is  desirable  and  entirely  practicable.  The  tables  show  that  there 
has  been  a  gradual  improvement  in  the  average  cow  product,  especially 
during  the  last  two  or  three  decades.  But  the  progress  is  by  far  too 
slow. 

A  very  good  annual  average  yield  of  milk  is  5,000  pounds,  instead  of 
3,0(K),  and  200  to  225  pounds  of  butter  per  cow,  instead  of  125  peunds. 
Many  herds  kept  in  a  plain,  practical  farm  fashion  attain  still  bettw 
results.   There  are  manifestly  many  cows  in  the  country,  probably  some 
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millions,  that  do  not  produce  the  value  of  their  annual  cost,  however 
cheap  and  wastefully  i)Oor  their  keeping  may  be.  It  is  a])parent  that  if 
but  two  cows  were  kept,  of  the  suggested  standard  of  production, 
in  place  of  every  three  of  the  existing  average  quality,  the  aggregate 
products  of  the  dairy  industry  of  the  country  would  be  increased  more 
than  10  per  cent,  while  the  aggregate  cost  to  their  owners  ought  to  be 
less,  and  probably  would  be. 

Every  possible  influence  should  be  exerted  to  induce  dairy  farmers 
to  weed  out  their  herds  and  keep  fewer  cows  and  better  ones.  At  least, 
the  average  quality  of  cows  kept  for  dairy  purposes  sliould  be  brought 
op  to  a  respectable  and  profitable  standard.  For  the  present  tlie  cow 
owner  may  reasonably  require  sometliingover  2  gallons  of  milk  per  day 
for  four  months,  then  2  gallons  a  day  for  the  next  four,  and  at  least 
two  months  more  in  milk  during  the  year,  with  constantly  decreasing 
yield.  This  provides  for  an  annual  average  yield  of  5,000  pounds  of 
milk,  or  about  575  gallons,  which  is  a  fair  ideal  standard  for  the  dairy 
cow  in  the  United  States. 


DZSCnSSZON  OF  THE   AGHlOUIiTtTRAIi    STATISTICS   OF    THB 
BLBVUJMTH   UNITllD   STATBS   CEKSUB. 


By  John  Hyde,  Expert  Sfmittf  Aijmt  in  Charge  t»f  ApHmiturt, 

[Extntfltji  ptibliilifM]  by  perrobHlon.J 
NEAT   CATTLE. 

On  June  1, 1890,  the  4^14,t>41  favms  in  tlie  TJiiited  States  cont 
1,117,494  working  oxen,  Iti^jU,!!.^  milch  eawft,  aiul  33,7:14,128 
cattle— a  total  of  51,363,572, 

On  June  1, 1880,  the  4,00S!M)T  fjirms  cMintanied  993,341  working  *rxSfi 
12,443,120  milch  cows,  and  223^8.^*^**  other  cattle— ^a  total  cif  35,925,011 

There  is,  therefore,  an  Ithm  eu^B  of  124,153,  or  12,44  per  cent,  iu  tlie 
number  of  working  oxen;  of  4,0*}8,830,  nr  32.70  per  cent,  hi  the  Diimher 
of  milch  cows,  and  of  11,2  i.'i,578,  ov  50,01  per  cent,  in  the  uuiubcr  of 
other  cattle,  the  increase  in  the  tiit^^l  number  of  neat  cattla  on  fafm^ 
being  15,438,561,  or  42.97  per  cent.  ^ 

On  June  1, 1890,  there  wer<^  also  5,851,640  neat  cattle  on  ranfren  (not 
including  433,580  in  Indian  TiTrrtory),  of  whicli  1,959,H88  were  cows 
and  calves.  On  June  1, 18S0,  there  wjis  mi  eHtiTiiuted  total  of  3jr*0,022 
neat  cattle  on  ranges. 

There  is  thus  an  apparent  increase  of  2,r>'T>;i98,  or  {uM>  per  rent,  inj 
the  total  number  of  neat  cattle  on  ranges,  and  of  17,973,759,  or  45.30 
per  cent,  in  the  total  number  of  neat- cattle  in  the  United  States. 

The  State  having  the  largest  number  of  neat  cattle  on  farms  to  every 
square  mile  of  land  surfat^e  is  Iowa,  where  the  average  is  88.25,  niinoia 
standing  second,  with  an  average  of  54.70;  Vermont,  Connecticut,  New 
York,  Ohio,  Indiana,  and  Missouri  have  between  40  and  50  neat  cattle 
on  farms  for  every  square  mile  of  land  surface;  Massachusetts,  Rhode 
Island,  Pennsylvania^  Wisconsin,  Kansas,  and  Oklahoma,  between  3D 
and  40;  New  Hampshire,  New  Jersey,  Delaware,  Maryland,  West  Vir- 
ginia, Nebraska,  Kentucky,  Tennessee,  and  Texas,  between  20  and  3Dj 
Maine,  the  District  of  Columbia,  Virginia,  North  Carolina,  Oeorgi% 
Michigan,  Minnesota,  Alabama,  Mississippi,  Louisiana,*  and  Arkansas, 
between  10  and  20;  and  South  Carolina,  Florida,  North  Dakota,  South 
Dakota,  Montana,  Wyoming,  Colorado,  New  Mexico,  Arizona,  Utah, 
Nevada,  Idaho,  Washington,  Oregon,  and  California,  under  10. 

East  of  the  Mississippi  Kiver  it  is  only  in  the  States  of  Vermont  and 
Florida  that  there  are  1,000  or  more  neat  cattle  on  farms  for  every  1,000 
of  the  population.  West  of  the  Mississippi  River,  however,  the  propotr* 
tions  are  almost  entirely  reversed,  there  being  few  States  or  Territories 
west  of  that  dividing  line  the  number  of  whose  neat  cattle  on  fieurmB  is 
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not  largely  in  excess  of  i>opiilatioii.  In  Wyoming  there  are  11  neat 
cattle  on  farms  to  each  inhabitant,  while  the  addition  of  those  on  the 
ranges  in  that  State  would  increase  the  ratio  to  more  thau  15  to  1. 

STATISTICS  OF   QI  ALITV. 

The  statistics  of  quality  having  been  collected  in  1890  for  the  first 
time,  no  comparison  can  be  made  with  previous  censuses,  and  the  inter- 
est that  attaches  to  this  portion  of  the  report  is  confined  to  the  amount 
and  distribution  of  the  improved  stock  of  the  country  in  1800  and  to 
comparisons  between  States  or  groups  of  States.  Taking  the  country 
as  a  whole,  0.99  per  cent  of  neat  cattle  on  farms  in  1890  were  pure-bred, 
16.08  per  cent  were  grades,  one-half  blood  or  higher,  and  82.93  percent 
were  common  or  native,  including  grades  of  less  than  one-half  blood. 
The  highest  x)ercentage  of  pure-bred  cattle,  1.77,  is  found  in  the  North 
Atlantic  Division,  which  has  also  16.41  per  cent  of  grades,  making  18.18 
per  cent  of  its  5,461,724  neat  cattle  one-half  blood  or  over.  The  North 
Central  Division  has  a  smaller  percentage  (1.21)  of  pure-bred,  but  its 
X>ercentage  of  grades  is  22.21,  its  total  percentage  of  more  than  half 
blood  being  thus  23.42.  It  is  certainly  a  significant  fact  that  of  the 
large  total  of  24,572,400  neat  cattle  on  farms  in  this  division  nearly  one- 
fonrth  are  of  this  high  standard  of  q  uality.  The  South  Atlantic  Division 
has  0.73  per  cent  of  pure-bred  and  7.41  per  cent  of  gnules,  and  the 
Sonth  Central  Division  0.46  per  cent  of  pure-bred  and  6.77  per  cent  of 
grades,  while  the  Western  Division,  with  oidy  0.52  per  cent  of  pure-bred, 
appears,  nevertheless,  with  14.39  per  cent  of  grades,  owing  to  the  exceed- 
ingly large  proportion  of  grades  reported  from  certain  districts  in  Colo- 
rado, the  figures  for  which  could  not  be  verified,  nor  was  there,  on  the 
other  hand,  suflQcient  warrant  for  their  modification.  While  the  error, 
if  any,  will  ])robably  have  aftected  the  percentages  of  grades  and  com 
mon  stock  in  the  Western  Division,  the  number  of  <;attle  involved  was 
not  sufficiently  large  for  it  to  have  had  any  appreciable  effect  ui)on  the 
percentages  for  the  United  States  as  a  whole. 

Examining  the  statistics  of  ([uality  by  States  and  Territories,  it  is 
found  that  the  highest  percentage  of  pun*  bred  (5.07)  was  in  the  Dis- 
trict of  Columbia,  and  the  highest  percentage  of  grades,  29.90  (exclud- 
ing Colorado,  for  the  reasons  stated),  in  Iowa,  tlie  highest  percentage  of 
pur^  bred  and  grades  combined  (again  excluding  Colorado)  being  in 
Bhode  Island,  where  31.47  per  cent  of  neat  cattle  on  farms  were  half- 
blood  or  upward.  There  is,  however,  very  little  difierence  between 
Khode  Island  and  Iowa  in  this  regard,  the  percentage  in  the  latter 
State  being  31.13.  Among  the  North  Atlantic  States,  Ccmnecticut, 
Khode  Island,  Massachusetts,  and  New  Jersey  have  all  over  3  per  cent 
of  pure-bred,  and  all  of  these,  with  the  excei)tion  of  New  Jersey,  have 
a  very  high  i)ercentage  of  grades.  ]\Iaine  and  Vermont  have  a  high 
percentage  of  grades,  with  a  percentage  of  pure-bred  (littering  but 
little  from  the  average  of  the  division  as  a  whole.    New  York  and  New 


Jersey  have  each  only  1.50  i>er  cBiit  of  purebred,  while  they  have  15^1 
and  11.68  per  cent  of  griide^,  respectively*     In  the  South  Atlsinticj 
Group  the  percentage  of  jmre-bred  ranges  fiorn  5.97  in  the  IMHtriitt  of'! 
Golambia  and  2.33  in  Maryland  t^  0M5  iu  < le-orgia  and  0.25  in  Floiidti; 
the  percentage  of  grades  ranging  from  23IiH  iu  t]\e>  District  of  Columbia 
and  18.62  in  Delaware  to  3,22  in  Georgia  iind  L24  in  Floiidji.    Thi*  la.^t 
mentioned  State  appears  to  have  the  t^malleat  numhei*  of  lm|in>ved  J 
stock  in  proportion  to  the  total  numbf^r  of  its  Treat  eattle  on  fnrm«  of*   i 
any  State  or  Territory  in  tlie  entire  euuiitrv.    The  pereentaj^e  Iu  th© 
Oarolinas  and  Georgia  in  also  exceedingly  low.    Among  thf»  North^ 
Central  States,  Ohio  has  the  highest  percentage  of  purebred,  but  lij 
exceeded  both  in  percentage  of  giades  and  in  thiit  of  pure  breil  and  [ 
grades  ccunbined  by  Iowa.    ConBidertng  the  syt^tenmtic  e^brts  that] 
have  been  made  to  improve  the  quality  of  the  neat  eattle  of  Minne^>ti  j 
during  recent  years,  it  is  (loimwhat  surj^riHing  that  that  Btate  Hhoid4i 
have  a  smaller  total  part^entage  of  pure  bred  and  gnide^  of  one  htilf 
blood  or  upward  than  any  other  Btate  in  the  divit^ion  to  whieh  it 
belongs.    The  difRdrence,  Jrowever,  betwcn^su  Minnesota,  South  Dakota 
Ncorth  Dakota,  and  WisoQiisiTris  very  small.    There  is  a  wide  differ- 
enee  between  the  percentages  in  the  various  States  eompostng  the^ 
South  Oentral  Division — Kentaeky  having  1.52  per  cent  of  pure  bre 
and  14.77  per  cent  of  grades,  while  Lonisiana  has  ordy  1,^>H  i>er  eeut  < 
pure-bred  and  grades  combiuetl,  the  peieeutages  in  Arkansas,  Alar^ 
bama^and  Mississippi  being  almost  equally  hiw.    With  the  exceptioa^ 
of  Colorado,  the  States  and  Territories  i»f  the  Western  I)ivisi*in  deviat 
less  from  the  general  average  of  the  entire  division  than  do  the  States 
of  any  other  grouj).    Marked  differences,  however,  there  certainly  are^ 
Utah  having  1.25  per  cent  of  pure-bred,  as  compared  with  0.10  per  cent 
in  New  Mexico  and  0.08  per  cent  'in  Arizona,  and  California  having 
16.93  i)er  cent  of  grades,  as  compared  with  4.66  per  cent  in  Idaho. 

MILCH  cows  ON   FARMS. 

The  increase  in  the  number  of  milch  cows  on  farms  between  1880  and 
1890  is  the  largest  ever  reported,  and  in  1890  the  number  to  every  IW 
of  the  population  (26.4)  was  greater  than  at  any  census  since  1860.  At 
the  censuses  of  1850,  1860,  1870,  and  1880  the  number  of  milch  cows 
reported  as  on  farms  was  6,385,094, 8,585,735,  8,935,332,  and  12,443,120, 
respectively,  the  number  per  100  of  the  population  ranging  from  23.2 
in  1870  to  27.5  in  1850.  This  is  a  remarkably  narrow  range  of  flnctua* 
tion  for  five  decennial  censuses.  Under  normal  conditions,  however,  the 
increase  in  the  number  of  nulch  cows  may  be  expected  to  keep  x>aoe 
with  the  increase  of  population,  and  it  is  interesting  to  note  that  out  of 
49  States  and  Territories,  including  the  District  of  Columbia,  43  show 
an  increase  and  only  6  a  decrease  between  1880  and  1890,  the  total 
increase  in  the  43  being  4,146,357  and  the  total  decrease  iu  the  6  only 
77,527. 
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li  Atbintic  Division,  a  division  which  shows  n  decrease  J 
til©  ijuiuber  and  area  of  its  fnvmB  and  in  unmy  iiiiiiortaiit  braiudu'S  of 
agrieuUiire,  every  State  ]iad  a  hir|,'er  number  of  niilrh  gow8  in  ISdO 
than  iu  1880,  la  Pemiaylvaiiia  the  iuerease  was  T-I/IOS,  in  New  Jersey 
9,498,  in  New  York  2,37,1,  and  in  tlie  six  New  England  States  75,346, 
Massuchusetts  taking  the  leitd  with  an  increase  of  21,t>U.  The  increase 
in  this  division,  however,  has  not  kei*!  pave  with  the  growth  of  popula- 
tion, the  increase  in  the  number  of  mnch  cows  being  only  5.02  per  cent, 
while  that  of  popnlation  was  10,9"»  p<*r  cent,  Wldle  New  A^ork  had  a 
larger  number  of  railch  cows  than  any  three  <jtlier  iStates  in  the  division, 
not  excluding  even  Pennsylvania,  the  ratio  of  milch  cows  to  population 
was  mnch  the  highest  in  Vermont,  there  being  I  ♦DC  to  every  1,(H)0  of  the 
population  in  that  State.  In  Franklin  <  'onuty,  Y t.,  there  were  as  many 
a8  1,077  mUch  cows  to  every  1,000  of  the  population. 

In  the  South  Atlantic  Division  the  largest  incre^ise  is  in  Florida, 
which  has  26t*  milch  cows  in  1890  tor  every  100  in  ISSO.  West  Tirgiiiia, 
Virginia,  Maryland,  and  Delaware  also  show  an  increase.  On  the  other 
*baml,  South  (*aro]ina  and  Georgia  show  a  consirlerable  decrease,  espe- 
cially the  fornier;  North  Tandina  and  the  District  of  Columbia  also 
reporting  a  smaller  number  than  in  1S80.  Tlie  decrease  in  South  ( 'aro- 
iina  and  (ieorgia,  and  to  a  h^ss  degree  that  in  North  Carolina^  are 
especially  noteworthy,  not  merely  becHUse  the  decline  is  considerable, 
but  because  these  States  form  the  only  important  exceptions  to  that 
increase  in  the  number  of  ndlch  cows  which  in  rejtorted  from  almost 
every  part  of  the  country.  That  the  decrease  in  tlu»se  States  was  more 
or  less  general  is  evident  from  the  fact  that  in  Georgia  77  counties  show 

decrease  as  compared  with  t»0  showing  an  increase;  in  North  Carolina 
^65  $how  a  decrease  as  against  40  showing  an  increase,  while  in  South 
Carolina  26  show  a  decrease  and  only  0  an  increase.  Taking  the 
division  as  a  whole^  there  is  aji  increase  of  88,705. 

The  North  Central  Division  witnessed  during  the  dectKle  ending  with 
an  exceedingly  large  increase  in  the  number  of  its  nnlch  cows  and, 
will  bo  shown  hereafter,  a  remarkable  development  of  its  dairy 
'industry.  The  total  number  of  ndlch  cows  reported  as  on  farms  iu  the 
12  States  comprised  in  this  division  is  8,240,000—411.01  per  cent  of  tlio 
total  nund>i*r  in  the  Cnited  States,  and  an  increase  of  l!,8;j8, 01 S  upon 
the  nnndMT  reported  from  these  VJ  States  in  1S80.  In  Iowa,  the  division 
c^ontains  a  State  that  has  increased  its  number  of  milch  cows  by  ♦i44,2;{l, 
mi  that  has  at  length  wrested  from  New  York  that  primacy  of  ptisition 
with  resi>ect  to  the  number  of  nnlch  cows  and  the  total  produ<!tion  of 
butter  on  farms  and  in  factories  which  the  latter  State  had  so  long 
maintaineil.  In  Iowa  there  are  no  fewer  than  32  counties  in  which 
there  are  more  than  1,000  nnlch  cows  tor  every  1,000  of  the  |»opulation, 
Delaware  County  standing  at  the  head  of  these  and  all  other  counties 
in  the  TTnited  States  with  the  high  average  of  1,630  to  l,ootK  In  view 
of  the  greatly  diminished  area  both  of  farms  generally  and  of  imjiroved 
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land  in  Illinoia  since  1880,  tlie  Isir^e  increiise  in  the  ii timber  of  milcli 
cows  in  that  State,  221J)7H,  or  25.G;i  per  cent,  is  eBpecially  iiotewoHLy, 
Tbt^  increase  and  i>ereeTita«^e  of  inerease  in  Wisconsin,  Minnesota, 
Kansiit^,  and  Nebraska  liave,  liowever,  been  even  greater  than  in  Illi- 
nois— Wisi'oiisin  *sbowiiig  an  increase  of  314,240,  or  05*60  per  cent; 
Kansas  au  increase  of  32:3,453,  or  77.32  per  cent;  ^tiiiucsota  au  increase 
of  318j3fj:i,  or  115.54  per  ceiit,  aiitl  Nebraska  an  increase  of  3-i3,8.i8,  or 
213.32  per  cent.  Tlie  increase  in  the  Dakotas  auioinit.s  to  257,957 ;  tUe^ 
States  reporting  more  tlian  seven  times  as  many  milch  cows  in  ISIK)  as 
were  contained  in  tlie  Territory  of  Dakota  in  18*^0,  Tliere  has  also 
been  a  birgc  increase  in  Micliigan  and  Missouri,  a  smaller  one,  but  one 
more  commensurate  with  the  growth  of  population,  in  Indiana,  and  an 
increase  of  3.62  per  ront,  or  lesH  than  onefourtb  of  that  of  jHipnlatlon, 
in  Ohio. 

In  the  HoutU  Ontral  Division,  also,  every  State  shows  an  tncreaBei 
the  additions  to  the  numl>ers  reported  in  1880  ranging  from  20,r»45  in 
Ahibama  and  20, 7*i^Mn  Louisiana  to  3t>7,2(J3  ni  TexaH.  In  Tennessee, 
Alabama,  Louisiana*  and  Arkansas  the  increase  has  failed  to  keep  pace 
with  the  growth  of  [»>iniliitifm,  and  that  snch  has  not  been  the  civse  with 
the  division  as  a  whole  is  due  to  (lie  very  lar^^e  increanse  (05.54  percent) 
in  Texas.  A  noteworthy  fe^iture  of  the  Btatistics  for  this  division  is  the 
comparative  unifonnity  in  the  nund>er  of  niih-b  rows  to  every  1,000  of 
the  population  in  three  of  the  principal  States,  Kentucky  liaving  196^ 
Tennessee  105,  and  Alabama  103  mih-h  cows  for  every  1,<XMI  of  their 
inhabitants.  In  Texas  tlie  avcraj^e  is  as  high  as  440  i>ei'  tliousandy 
while  in  Louisiana  it  is  only  140  per  thousand. 

In  the  Western  Divisiini  tlierc  is  a  rennirkable  correspondence 
between  the  increase  in  impulation  and  the  increase  in  the  number 
of  mrhii  cows,  the  former  amountinj^^  to  7 1,27  per  cent  and  the  latter  to 
70,76  per  cent.  With  the  exception  of  Arizona  and  Nevada,  which 
show  a  decrease  (the  hitter  also  showrn^^  a  de<!rease  in  iK»puhition), 
every  Stale  and  Territory  in  this  division  contained  a  larger  number  af 
inilcli  cows  in  1S9<>  than  in  1880,  In  Utah  the  increase  waa  moi-e  than 
two-fifths,  uiid  in  Colorado  and  CaliJ'ornia  mon*  tlian  one-half.  The 
nnndier  in  Oregon  almost  doubled,  in  Montana  and  Idaho  it  more  than 
doubled,  ami  in  Wyoming  it  trebled,  Washington,  also,  having  a  large 
increase  amounting  to  150.03  per  cent,  Only  in  Cuhfornia,  however, 
was  the  increase  in  the  decade  as  much  as  100, (XIO  tu^  did  the  total 
number  reported  in  1800  reach  300,DtX>  or  even  onedialf  of  that  number, 
and  the  total  number  of  inilcli  cows  on  tarms  in  tlie  whole  of  this  vast 
region,  con)i»rising  considerably  more  than  onethinl  of  the  toUil  land 
surface  of  the  United  St^ites,  was  less  than  one-half  the  numl>er  in 
Iowa.  At  the  same  time  the  ratio  of  milch  cows  to  population  wa« 
higher  in  this  division  tliau  in  either  the  North  Atlantic  or  South 
At  km  tic  Division. 
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DAIBY   PRODUCTS. 


The  total  production  of  milk  ou  farms  iu  the  United  States  iu  the 
year  ending  December  31,  1889  (not  including  farms  of  less  than  3 
acres,  except  where  $500  worth  of  the  produce  of  the  farm  had  been 
actually  sold  during  the  year),  was  5,209,125,567  gallons,  equivalent  to 
315^  gallons  for  each  milch  cow  reported  on  June  1,  1890,  and  to  83 
gallons  i>er  head  of  population. 

The  total  production  of  butter  on  farms  (as  above  defined)  in  the  year 
ending  December  31, 1889,  was  1,024,223,468  pounds,  as  compared  with 
a  total  of  777,250,287  pounds  in  1879,  and  the  total  production  of  cheese 
18,726,818  xK>und8,  as  compared  with  a  total  of  27,272,489  pounds  in 
1879,  an  increase  of  240,973,181  pounds,  or  31.78  per  cent,  in  the  pro- 
duction of  butter  on  farms,  and  a  decrease  of  8,545,671  pounds,  or  3  i)er 
cent,  in  the  production  of  cheese  on  farms. 

MILK    PRODICTION. 

There  are  few,  if  any,  products  of  agriculture,  using  that  term  in  its 
widest  application,  the  average  rate  of  production  of  which  varies  more 
widely  among  the  different  States  and  Territories  than  does  that  of 
milk.  As  a  general  but  not  invariable  rule  the  average  production  per 
milch  cow  has  a  certain  correspondence  with  th'e  report  as  to  quality, 
the  District  of  Columbia,  which  has  the  highest  percentage  of  pure- 
bred cattle  in  the  United  States,  having  the  highest  average  milk  pro- 
duction, 533  gallons  for  each  milch  cow,  wliile  New  Mexico,  with  the 
lowest  i)ercentage  of  pure-bred  (tattle,  lias  the  lowest  average  production 
of  milk,  only  38.75  gallons  per  milch  cow.  The  proximity  of  a  market 
for  milk  or  dairy  products  is,  however,  a  factor  not  entirely  to  be  lost 
sight  of  in  this  connection. 

Taking  the  country  by  grand  divisions,  the  North  Atlantic  Division, 
with  the  highest  percentage  of  pure  bred  cattle,  has  the  highest  aver- 
age  milk  production,  428.44  gallons  per  milch  cow.  The  variation  in 
the  averages  in  this  group  of  States  is  not  great,  the  highest  average 
production  being  479.94  gallons  in  Massachusetts  and  460.98  gallons  m 
New  York,  and  the  lowest  3()8.58  gallons  in  Maine  and  389.62  gallons 
in  New  Hampshire.  The  next  highest  <livisional  average  is  that  of 
the  North  Central  Division,  which  stands  second  also  in  its  percentiige 
of  pure-bred  cattle.  Here  the  general  average  is  ;52y.91)  gallons,  Michi- 
gan and  Ohio  having  the  highest  average,  451.23  gallons  and  411.31 
gallons,  respectively,  and  Missouri  and  Kansas  the  lowest,  227.87  gal- 
lons and  271.79  gallons,  resi)ectively.  In  the  South  Atlantic  Division 
the  general  average  is  242.23  gallons,  tlie  District  of  Columbia  and 
State  of  Delaware  having  the  highest  averages,  533  gallons  and  328.46 
gallons,  respectively,  and  the  States  of  (leorgia  and  Florida  the  lowest, 
181.55  gallons  and  44.()0  gallons,  respectively.  In  the  South  Central 
Division  the  general  average  is  183.66  gallons,  the  liighest  being  325.08 
9479— No.  11 2 
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gallons  ill  KeutuL'ky  utjd  311.77  |L?allou8  in  Teunessee,  and  the  lowest 
77.03  gallons  in  Ijiiiiiftiaiiii  ami  02J(i  gal!<m,s  in  Oklaboma.  Tlie  sta- 
tistics of  the  Western  Di^^sioii  present  several  no t4^ worthy  features. 
Among  them  is  a  remarkable  variation  in  the  average  pioductioo  per 
Diileh  eow,  as  between  one  State  or  Tenitory  and  anotlier,  8Ut*h  pro- 
duction r:i nixing  from  3S,75  jxiiilons  in  N*'W  Mexico  to  350,54  gallons  in 
Oahfoniia,  Another  is  tJie  t^oinparatively  hi^h  average  ])roduetion  in 
some  of  the  new  aiul  sjiarsely  i>opulated  States,  Wyoming  and  Mon- 
tana having  averages  of  2*>1\21*  giillonn  and  250,10  gallons,  resiieetively. 
The  i>rodu(*tinn  per  eupita  ol"  jjopolation  in  these  States  i»^  however, 
much  below  the  general  average  for  the  United  Stat^is,  and,  as  is  evi- 
dent from  the  report,  more  than  one-half  of  the  total  milk  pix^diiction 
of  M<nit;ina  and  not;  tVir  trom  one  hjilf  nf  that  of  Wyoming  were  used 
in  the  pnKhietifni  of  Initter  ami  i^lieese  on  farms. 

The  total  production  of  milk  in  tlie  United  States  in  1880^  i'ouipai-ed 
with  the  total  iMjpnlation  in  Jnne,  IHUO,  gives  an  average  of  alxml  8^ 
gallons  for  eaeh  iuhahitant.  The  ratio  was  tlie  highest  in  the  KortU 
Central  Division,  where  it  was  122  gallons  per  nnit  of  the  pf»pulatiou,  the 
States  comprised  in  this  division  jnodnring,  as  will  be  shown  hereafter, 
more  than  oin3-half  the  bnt!(*r  and  one  third  of  the  (*heese  made  in  the 
United  States,  both  on  farms  and  in  tactories.  The  ratio  of  milk  pro- 
doction  to  popnlation  in  the  North  Atlantic  Division  was  nearly  83 
gallons  for  each  inhabitant,  in  the  Western  Division  it  waa  not  quite 
r>7  gallons,  while  in  the  South  Atlantic  and  South  Central  divisions  it 
w^as  37  gallons  and  47  gaHons,  resjjeetively* 

The  only  States  in  which  the  production  of  milk  amounted  to  100 
gallons  or  u|)ward  per  capita  nl'  [jupulation  were  New  Hampshire, 
Vermont,  and  New  York  in  the  Nortli  Atlantic  Division,  iuid  Michigan, 
Wisconsin,  Minnesota,  North  l*akota,  South  Dakota,  Iowa,  Nebraska, 
and  Kansas  in  the  North  Ucntral  Divisit^n.  Only  in  Vermont  and 
Iowa  was  there  a  production  of  200  galhuis  or  upward  for  each 
inhabitant.  The  average  in  the  District  of  Oolumbia  is  less  than  2 
gallons  per  eajnta,  the  i"ity  of  Washington  deriving  its  milk  supply, 
mainly,  trom  the  States  of  Maryland  and  Virginia.  In  New  Mexico 
the  production  was  less  than  5  gallons  iter  capita  o\'  pi^pnlation;  in 
Louisiana  and  Arizona  it  was  under  12  gallons,  and  in  Florida  under 
13  gallons  for  ea<'h  inliabitant. 

BUTTER  PRODUCTION  ON  FAEMS, 


The  most  noteworthy  lact  iu  connection  with  the  prodnetiim 
butter  on  farms  is  that,  notwithstanding  the  great  extension  of  the 
creamery  system  and  the  decline  in  the  amount  of  butter  auDually 
exported,  sucli  production  has  increased  even  more  ra|udly  than  popu- 
lation. To  go  liack  to  the  census  of  1850,  it  is  found  that  the  total 
produvtlon  of  butter  on  farms  iu  1840  was  313,345,306  pounds,  or  13.51 
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pounds  per  capita  of  popuhitioiL  lii  1860  the  amount  reported  was 
459,^81,372  1)oiiikIs,  or  14*02  pouiuLs  per  capita.  In  1870  tlie  afuouut 
reported  was  514^092,08:1  pounds^  wbicli  gave  an  avertifct*  of  only  LVMi 
poQiids  for  each  iDhabitaut.  Up  to  thin  tinn>  therr  had  ht*fMi  no 
creamery  butter  reported,  bot  in  1880  the  iiroductinn  of  farm  butter 
avcTag**<l  IrhoO  poniids  for  eaeli  iiilrabirant,  ami  tliatof  tfreamery  butter 
0,53  )>ound  for  each  inhabitant,  the  total  average  being  thns  10,08 
pounds.  At  the  Eleveiitli  Cen.suH,  however,  the  production  of  butter 
on  farinH  alone  averaged  10,3*3  pounds  per  ca[*!ta  i>f  the  i>opiUation, 
and  Midi  had  been  the  increase  in  the  pnTduction  of  bulter  in  creameries 
that  the  total  produetion  of  butter  averaged  no  less  than  10.24  imjuiuIs 
per  unit  of  the  po(mlation. 

The  eoinplete  statistic*s  of  the  prodncti^ni  of  butter  lu  ereaineries,  or 
fartories,  as  such  establishnieids  are  flesignated  for  census  puriioses, 
will  be  found  in  the  report  on  manufactures,  and  they  are  referred  to  in 
this  connection  merely  for  the  purpose  of  emijhasizing  the  remarkable 
increase  in  the  ijrodneiion  on  farms, 

Tlie  increase  in  the  production  of  farm  butter,  as  distinguished  from 
that  made  in  t-rearneries,  has  been  very  general,  30  States  arid  Terri- 
ti>rie8,  considering  the  tw<t  l>akotas  as  a  unit  for  eyuvenieuct^  of  eoni- 
ptiU-isou  with  the  statis^cs  of  1H70,  reporting  au  increase,  and  only  8, 
including  the  District  of  Columbia,  a  decrease.  It  is  a  significant  fact 
that  the  wliole  of  the  States  from  whieh  a  smaller  production  of  farm 
butt-er  is  rejKirteil  than  at  the  Tenth  Census  belong  to  the  North  Athui- 
tic  Division,  Every  other  portion  of  the  eonntry  shows  an  increase  in 
it«  pnxluction  of  butter  on  farms,  and,  as  a  ruU%  the  States  that  have 
witne4i&ed  the  gieatest  extensions  of  the  creamery  system,  such  as 
Wisi'ousin,  iMiunesota,  Iowa,  and  Nebraska,  ^how  also  the  greatest 
increase  in  the  produetion  t^f  butter  on  fiirms,  Tlie  Nortli  Central 
Division,  which  appears  froui  the  report  on  manufactun^s  to  liave 
produced  72.03  per  cent  of  the  total  production  of  creamery  butter, 
produced  50,83  per  cent  of  the  total  amount  of  farm  butter,  and  its 
production,  botli  on  farms  and  in  i^rearneries,  per  capita  of  the  poptda- 
tion,  is  much  higher  thnn  that  of  any  *vther  o(  the  live  grand  divisions 
of  States.  That  concentration  of  production,  which  has  always  been 
^distinguishing  feature  of  American  agriculture,  has  a  remarkable 

&ruplifieatiou  in  the  case  of  butter,  jin  article,  the  priHlui-tiou  of 
wliicb,  to  a  greater  or  less  extent,  is  almost  as  general  as  is  its 
consntuption,  but  tnore  than  one  half  of  whose  total  production  in 
the  United  States  has,  nevertheless,  U)  be.  credited  to  7  St;ites,  and 
almost  one-fourth  more  t4»  7  others.  It  should,  however,  be  remem- 
bered that  the  States  of  x>riiH'ipal  prorlnetion  are,  with  a.  few  **xcep- 
Cions,  those  in  which  the  rreaioery  iudnstry  has  attained  its  largest 
devehjpnient. 

In  the  production  of  butter  on  farms  per  capita  of  pojiulatHui,  Vermont 
is  far  iu  the  leadj  its  leverage  beiug  70.14  pounds.    On  t\ie  oIWt  \kv\\v4^ 
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the  production  on  farms  aud  in  faetoiie8  intmbined  was  under  10  pounds 
ill  Wasliiu^^tou,  under  9  pounds  in  Montana,  Colorado,  and  Utah,  under 
8  pounds  in  Wvomingj  nndor  7  pounds  in  New  Jersey,  under  r>  poands 
in  I^Iassachusetts,  and  under  4  f)ounds  in  Rhode  Island,  for  each  iubab- 
itant,  while  in  some  (*f  the  States  in  whieh  there  are  no  erearneries  the 
average  production  per  eapita  is  still  smaller,  Florida  reporting  less 
than  3  ponnds  and  Loniaiana  and  Arizona  less  tlian  2  ]K>unds,  and  ^ew 
Mexico  less  than  1  pound  fur  eaeh  inhabitanL  Of  the  States  in  which 
the  prodnetion  ot  butter  on  farms  and  in  ereameries  is  of  the  neatest 
iiiiportanee,  relatively  to  |»ypnhition^  Vermont  has  a  prodnetion  of  over 
tSiJ  [lounds  per  eapitsi,  Iowa  of  over  iM)  pounds.  South  Dakota  of  over 
10  pounds,  and  Wise<ui8in.  Minnesota,  North  Dakota,  Nebraska,  and 
Kansas  of  over  'Ml  pcninds. 

Attention  has  already  been  I'alled  to  tht!  large  inereasein  the  number 
of  ndlch  eows.  The  increase  in  the  i>roduetiou  of  liutter  per  capitii  of 
po|ndation  is,  h(»wever,  due,  not  alone  to  the  iuerease  in  the  number  of 
cows,  but  in  no  ineonsiderable  degree  to  the  general  stinuilus  that  not 
only  tlie  creamery  system^  but  also  the  dairy  industry,  as  diHtiuguished 
from  the  creamery,  is  known  to  have  received  during  the  deeade  ending 
with  ISIHK  and  the  result  of  whirh  is  seen  in  the  fact  that,  while  the 
average  prod u<*t ion  of  butter  on  farms  and  in  faetories  at  the  Tenllj 
Census  w^as  04.83  pounds  for  eaeh  milch  cow,  the  average  production 
at  the  t^leveuth  Census  w^as  72,1*H  ]K>utHls,  an  increase  of  12.57  percent 
That  this  is  not  due  dirrctly,  if  at  all,  to  the  extension  of  the  creamery 
sy.steni  is  shown  by  the  fact  that  nearly  all  the  States  that  have  wit* 
nessed  the  greatest  extension  of  that  system  during  the  deca<le  ending 
with  18tHi  show  a  smaller  average  production  of  butter  per  milch  cow 
than  at  the  Tentii  Census,  and  that  many  of  the  leading  Southern  States 
that  contain  no  creameries  whatever  show  a  remarkable  inci^ase  in  the 
average  jmKhietion  of  l>utter  per  niilclj  cow,  such  increase  ranging  from 
r>0.3<i  per  cent  in  Mississippi  and  r»li/*<i  per  cent  in  Arkansas  to  the 
increase  in  Lotiisiana,  where  the  average  production  has  almost  doubled, 
and  in  South  Carolina  and  Georgia,  where  it  has  mt»re  than  doubled. 
In  this  connection,  however,  it  is  important  to  n«Ue  tliat  from  a  coiisid* 
erable  number  of  counties  in  the  South,  especially  in  Georgia,  a  butter 
production  is  reported  far  in  excess  of  the  nuixinnun  butter  producing 
capabilities  of  the  eufin*  milk  protlm*tion  of  sncli  ccainties.  While  this 
apparent  error  on  the  part  nf  enumerators  can  not  but  aflect,  to  a 
greater  or  less  extent,  both  tlie  total  productitui*  either  of  milk  or  of  bat*. 
ter  and  the  averages  for  sm-h  counties  and  even  f<»r  tlie  States  in  which 
they  are  contained,  it  is  not  suthciently  general  to  alter  the  fiwt  that 
there  lia.s  lieen  an  inerease  in  the  prodncttou  of  butter  on  the  farms  and 
plantations  of  the  Southern  States  far  out  of  proportion  to  the  increase 
in  the  number  of  milch  cows. 
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PBODUCTION  OF  CHEESE  ON  FARMS. 

If  a  reference  to  the  i)rocluctioii  of  butter  in  creameries  is  necessary 
to  a  proper  consideration  of  the  statistics  of  the  produ(!tion  of  butter 
on  farms,  much  more  is  a  reference  to  the  pro<luction  of  cheese  in  fac- 
tories necessary  to  a  proi)er  understanding  of  tlie  statistics  of  the  pro- 
duction of  cheese  on  farms,  for  while  nearly  0  times  as  much  butter  is 
made  on  farms  as  in  creameries,  nearly  13  times  as  much  cheese  is  made 
in  factories  as  on  farms,  and  while  the  pro<luction  of  cheese  on  farms 
shows  a  decrease  of  nearly  one- third,  such  decrease  is  more  than  doubly 
offset  by  the  increase  in  the  production  of  cheese  in  factories.  It  is 
exceedingly  interesting  to  observe  how  the  producticm  of  cheese  on 
farms  has  gradually  given  place  to  the  factory  system  and  how  the 
remarkable  change  that  has  been  brought  about  is  shown  in  the  statis- 
tics of  successive  censuses.  In  1850  there  was  a  reported  pro<luction  of 
cheese  on  farms  amounting  to  105,535,893  pounds;  in  J 860  the  amount 
reported  was  103,663,027  pounds;  in  1870  it  was  53,492,153  pounds;  in 
1880,  27,272,489  pounds,  and  in  1890,  18,726,818  pounds.  The  reiwrted 
production  in  factories  began  with  $67,210  worth  in  1850,  which  was 
followed  by  $23,500  worth  in  I860,  the  only  decrease  ever  reported.  In 
1870  the  factory  production  amounted  to  109,435,229  pounds,  in  1880  to 
216,885,361  pounds,  and  in  1890  to  238,013,565  iK)unds. 

The  largest  decrease  and  percentage  of  decrease  in  the  production 
of  cheese  on  farms  during  the  decade  ending  with  1889  was  in  the 
States  comiK)sing  the  North  Atlantic  Division,  every  one  of  which  has 
a  diminished  production,  whether  the  industry  is  one  of  considerable 
imi)ortance,  as  in  New  York,  or  of  but  minor  importance,  as  in  Khode 
Island  and  New  Jersey.  This  is  not  due  to  tlie  extension  of  the  factory 
system,  as  the  priKhu'tion  of  cheese  in  factories  also  shows  a  decrease. 
In  the  North  Central  Division,  likewise,  the  inoduction  of  cheese  on 
farms  was  considerably  less  in  1889  than  in  1879,  Minnesota,  Missouri, 
the  Dakotas,  Nebraska,  and  Kansas  forming  the  only  exce])tions  to  the 
rule.  While,  however,  there  has  been  a  remarkable  development  of 
the  factory  system  in  this  division,  such  extension  has  been  by  no 
means  general,  Ohio,  Indiana,  and  Illinois  showing  a  diminished  pro- 
duction, both  in  fa<'tories  and  on  fi\rms.  While  in  1879  Ohio  and  Wis- 
consin each  reiK>rted  over  2,000,000  pounds,  and  Illinois  and  Iowa  each 
over  1,000,000  pounds  of  cheese  made  on  farms,  an  amount  in  excess  of 
1,(K)0,000  jHrnnds  is  rei)orted  for  ISSl)  only  by  Ohio  and  Iowa.  As  in 
the  case  of  the  creamery  system  of  butter  making,  this  division,  the 
North  Central,  is  the  one  that  lias  witnessed  during  the  decade  the 
greatest  extension  of  the  cheese-factory  system,  Wisconsin  alone  hav- 
ing increased  its  production  of  cheese  in  factories  over  that  rei)orted 
at  the  Tenth  Census  by  ui)ward  of  30,000,000  pounds  (see  report  on 
manufactures). 


But  little  cheese  is  made  in  the  South ,  tlie  total  pio(lu(!tioti 

of  tlie  South  Athiiitic  and  South  (ypntral  divisions  being  on 
pounds  ill  LS89  and  /3*J7,H41  pounds  in  187t),  wldle  the  total  pnMiuctic 
ill  factories  fell  from  341),  147  pounds  in  1879-80  to  78,8<)0  p>unds  in 
188tMI0.  Of  the  ]UTRlnc'tiou  on  fariU8,  Virginia  and  Texas  eiwh  con- 
tributed over  HMJJKIO  pounds.  On  the  other  Inind,  the  condnned  farm 
prorluction  of  South  (.'arolina,  Florida,  Alabama,  Mississippi,  and 
LouiHiaiia  was  only  19,175  pounds,  and  none  of  these  last-mentioned 
States  reimrta  iiuy  pioduetion  in  faetories. 

In  most  of  the  States  and  Territories  of  the  f;ir  West  eheese-making 
on  tarms  jrives  evidence  of  haviufj  received  a  deeided  impetus  during 
the  dei'ade,  New  Mexiuo  producing  nearly  twice,  Nevada  nearly  .H  times^ 
Wyoiiijiig  ov(*r  5  tiines^  Colorado  over  8  times,  and  Idahfi  over  111  tinjes 
as  much  (*heese  on  farms  in  1889  as  in  1879.  Utah,  Oregon,  and  Cali- 
torn  hi  also  show  a  large  increase,  the  iru'rease  in  Utah,  however,  being 
more  tlian  offset  by  the  dimiiiislied  pro<hictioii  of  its  factories.  Montana 
uiul  Arizoiui  not  only  report  a  sjuader  production  on  farms  than  at  the 
Tentii  Census^  but  are  no  longer  to  be  credited  with  any  prmluction 
whatever  in  factories. 

The  tntal  |»rodnctiou  of  cheese  on  farms  and  in  factories  per  capita 
of  population  was  not  only  less  in  1889-90  than  in  1879-80,  but  even 
less  than  in  1849-r){K  In  Wisconsiu  this  total  production  in  1880-9n 
averaged  'MJ  )»onnds  lor  each  inhabitant,  in  New  York  20.7  pounds, 
and  ill  Vermont  18.(1  [Huirjds.  For  the  entire  country^  Imwever,  the 
average  ]ier  cafiita  of  population  was  only  4.10  pounds,  of  which  less 
than  5  ounces  represented  the  production  on  farms.  Ouly  iu  California, 
Idaho,  Vermont,  Nevada,  and  Maitie  did  the  production  on  farms  aver- 
age 1  pound  or  upward  for  eacli  inhabitant. 

In  connection  with  tlie  relative  decline  of  cheese-making  in  the  Ignited 
States,  of  wiiich  there  is  further  evidence  iu  the  fact  that  the  total  pro 
duction  per  milch  cow  in  1889-911  was  4  jiounds  less  than  in  1879-80, 
reference  nniy  be  nuide  to  the  fa<?t  that  the  total  exports  of  cheese  in 
the  liscal  year  riiding  »lunc  :50,  1890,  were  only  9*1,376,053  pounds  a3 
compared  with  a  total  of  127,ori3,907  pounds  in  the  tiscal  year  ending 
June  30, 188<J,  Whether  tlie  shrinkage  of  exports,  which  was  gradual, 
was  due  to  u  similar  gradual  diminution  of  the  amount  available  for 
export  after  the  requirements  of  the  country  had  been  supplied — the 
consumption  per  capita  increasing  while  the  production  jier  capita  was 
iecrcasing — «ir  whether  the  relatively  slow  growth  of  the  industry 
ras  dne^  wholly  av  in  part,  to  a  gradually  decreasing  foreign  tlenniud, 
it  does  not  com©  within  the  scope  of  the  census  to  determine. 
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OENERAI.  AORICUIiTURAL   STATISTICS. 
Table  I. — Farm  and  dairy  statistics  of  the  United  States. 


Population 

OocnpatioDS: 

Total  penann  reported 

Numbier  in  agricaltare 

Farms: 

Total  number 

Area,  total acres.. 

Acres  nnimproved,  peroeDt 

age 

Average  size acres . . 

Number  cultivated  by  owner . 

Number  rented  for  money 

Value  land,    buildings,  etc., 

dollars 

Value   implements  and  ma- 
chinery  dollars- . 

Value  live  stock,  all  kinds,  dol- 
lars  

Value    farm    products,    an- 
nual (b) doUars. . 

Cattle: 

Milcb  cows number. . 

All  others  on  farms do — 

Cows  toevery  1,U00 of  population. 
Hilk.  total  produced  on  farms, 

pillons 

Batter  made  un  farms  (d).i>onndB. . 

Ubee«!iemadeoDfarms(d)  ...do 

Creameries,  cheese  factories,  etc. : 

Number(c) 

Butter   made    in   same(c(/), 

pounds 

Clieese   made   in    sameCd/), 

pounds 

Condensed  milk pound.s. . 

Capital  employed dollarM. . 

Employees nuiub<;r. . 

WagCH  paid,  annual  .dulIarH. . 

CoMt  of  niaterial» do 

Value  of  produotB do 

Total  dairy  products  of  United 
States  («7),  value dollars . . 


From  the  Vnited  States  Censu*  of— 


18110. 


1870. 


1860. 


18.50.a 


62,622,250         50.155,783 


22, 735, 601 
8, 460, 251 

4. 564, 641 
623,218,619 

42.6 

137 

3, 269. 728 

454, 659! 


17,392,000!. 
7, 070, 403 


5, 922. 471 


31,443,322'      23,191,876 


3, 221,  574 


4,008,907         2,659,985         2.044,077 
536, 081, 8351    407, 735, 04l|    407. 212, 538 


46.9 
1341 
2,984,306:. 
322,357  . 


53.71 

1531 


59.9 
199 


13, 279, 252, 64910. 197. 096, 776  9, 262, 803, 861  6, 645, 045, 007  3, 271, 575, 426 
494.247,467       406,520.055'    330,878,429:     240,118,141     151,587,638 

i  1  I 

!,  208, 767, 573    1,  500. 384. 707  1. 525, 276, 457  1. 089, 329, 915     544, 180, 516 
1,460,107,454  2, 212, 540, 927'2. 447, 538, 658, 


16, 511, 950 
34,851,622, 

264| 

;,  209. 125, 567, 

,  024. 223, 408: 

18,720,818' 

4, 712 

181,284,916 

238, 035, 065 
37, 920, 821  i 
16, 624, 163' 
14, 921 
5.  390, 70S 
51,304,574; 
62,686,043 


12,443,120, 
23, 482,  391 ' 


248' 


8, 935, 332 

14, 885.  270 

2n 


530,129,755'    235,500,599 
777.250,287     514,092,683 


27,  272. 489 
3,932 
29, 421, 784  . 


53, 492, 1.53 
1,313 


8,585,735 

17, 034,  2^ 

273 

(0 

459, 681, 372 
103, 663, 927 


2, 400, 583 


1, 449, 075 
293,560,614 


01.5 
203 


215,885,3611  109.435,229,. 

13.033.207 :.!. 

9, 004.80::,    3.690,075 


7, 903 

1.  546, 495 

18,30:{.579 

25.815.96;{ 


4,607' 

700, 5661 

14. 089.  2H4 

16,771,065 


13,400 
13 
3.060 
10,  791 
23,  500 


411,970,522   391.131,618  360.828,000  240, 400,  .WO 


G,  385, 094 

11,393,813 

275 

(c) 
313, 345, 306 
105.535,893 


11.950 
55 
11,676 
54. 419 
67, 210 

106, 193, 144 


a  The  Sixth  I'nit^  States  Censns  (1840)  gives  number  of  milch  cows,  4,837,043;  value.  f72, 555,000; 
^alne  of  dairy  products  for  year,  $120,926,075. 

h  The  value  of  farm  products  for  1869  (census  of  1870)  inrhided  "betterments  and  additions  to 
stock,"  so  that  in  products  only  there  was  an  uctual  increase  in  1880.  as  compared  with  1870.  The 
total  value  of  1890,  compared  with  1880,  HWbwed  «miy  slisht  increase,  although  incn^ase  in  the  products 
themselves  was  very  great :  rapid  decrease  in  market  price.s  accounts  for  thi.s  diflerence. 

c  No  returns  of  milk  product  were  made  for  185(»  and  1860.  The  great  variation  in  the  fij^ures  given 
results  from  these  facts:  In  1870,  only  "milk  »ohl  from  farms"  was  reported,  thus  omitting  all  con- 
sumed on  farms  and  there  made  into  huttt-r  and  chee8»e ;  in  1880,  "milk  sold  or  sent  to  butter  and  cheese 
factories''  was  included,  again  excluding  home  cou.sumption :  in  1890,  the  returns  endeavored  to  show 
the  total  quantity  of  milk  produce<l  (m  farnm. 

d  To  butler  and  clieese  maile  on  farms  must  l»e  added  that  made  at  creameries  and  cheese  factories 
to  get  the  total  x>r<>ductof  the  country  (s(>e  Table  III).  The  ])ro)ere.sHivo  increase  in  the  production  of 
butter  and  cheese  in  the  Uniie<l  States,  and  the  ratio  of  farm' and  factt)ry  product,  is  graphically 
)«l)own  by  Diagram  O. 

^  The  establishments  reported  for  1850.  1860.  and  1S7()  were  all  cheese  factories.  The  figures  for 
l&'iO  are  approximately  correct,  but  those  for  1800  are  not;  nmre  rliecse  fjictories  are  known  to  have 
b«^n  in  active  operation  in  that  year  in  the  State  of  Nrw  York  aloiu*. 

J  The  batter  and  cheese  made  in  creameries  and  fa<torirH  in  1HH9  (census  <»f  18!)0)  does  not  include 
the  products  of  urban  establishments  (see  Tabic  IV). 

g  The  total  values  of  dairy  prodints  do  not  include  the  milk  of  "town  cows"  or  cows  not  on  farms, 
and  the  amounts  given  are  thus  much  below  the  whole  truth. 
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Diagram  A. — BeltUire  value  of  principal  farm  products  of  the  United  Stales  in  1859, 

1879,  and  1889. 

1669 


Diagram  A  shows,  graphic«^lly,  the  relative  values  of  important  farm 
E^^oducts  for  the  years  1859, 1879,  and  1889.  Some  important  products 
^^e  omitted  in  tliis  comparison  because  their  vaUies  can  not  be  obtained, 
^^airy  products  increased  only  a  little  in  the  last  decade,  but  their 
•^•^crease  in  value  was  practically  in  the  same  ratio  as  that  of  all  the 
^^trher  stated  products  combined. 


Value  of  principal  farm  products  of  th^  United  States. 


Product*. 


\j^n'  procinrtM 

^'»"«t 

\oUon 

**«tiUry 

'  '<i>er  products  (a) . 

Grand  total . . 


I  1859.  1879.  j  lgl9. 


Per  cent. 

Total  vahH\ 

Per  cent. 

Total  value. 

Per  cent. 

Total  value. 

17.9 

$300, 000,  000 

22.1 

$800, 000,  000 

! 

23.  9 

$900, 000. 000 

21.6 

360.  680,  878 

19.2 

694,818.304 

15.9 

.597,  918.  829 

9.1 

152.671.108 

11.3 

40'J,  505,  783 

14 

526,  632,  062 

14.4 

240,  400.  580 

10.8 

•    391.131,618 

11 

411,976.522 

7.5 

124. 635,  .545 

12.0 

436,  968,  463 

9.1 

:i42,491,707 

12.6 

21 1,  516,  625 

7.5 

271,6:{6. 121 

8.2 

307. 008. 1 14 

4.5 

75,  000,  000 

5 

180,  000.  000 

5.3 

200. 0<K),  000 

12.4 

206, 639,  527 

12.1 

440, 438,  353 

12. 6 

472. 492, 249 

100 

1.671,544.323 

100 

3. 624,  498,  642 

100 

3,758,510.483 

«  "Other  products"  include  barley,  buckwheat,  tlax  fiber,  tiaxstHxl,  hemp,  hopg,  IriHh  potatoes,  leaf 
**Mcco,  maple  t»irup,  maple  sugar,  oats,  rice,  rye,  sorghum  molasses,  sweet  potatoes,  and  wool. 


StAtM  ftnti  t^ftiUntim. 


Gallmig.  PflundjT*         Pv^mdM.       FmmdM.       Pe^mOt. 

5.  20O,  125.  fi67    1 ,  ft34,  in,  IttB   181, 384,  916   U,  7^6,  Sift  j»8,«a&, Otf 


B,351J}ai 


New  llfitiiimliilre. 
Vprmotit 

Khodu  Idland-..* 
New  Je«ey..,,., 


1U0,  I2U 
ZSl,*l» 
17'A  1M6 

101. 67« 
«a7.254 


Bail  til  Atlftutio  DiTiaioD.. 

ti«l*W3ire ,*...,., 

Piitrirt  rrf  Ckilambiii- . 

Vlrifiiiitt...... ,, . 

WfHl  V  j  r  ^  Id  t A  . . « . .  * » 
North  Carol  i  its  ,,,,,,.- 

y  wifi^m- . .-._***,, 

Flriritltt *.„,.,,., 


1,43!.,  739,  2iia  ,    124«,  TKg,  f.4*  ,  4§,  245, 172  |  6,M».fl7l    132^  $45,1X0 


e7.iMM*.7ai 
4'i,^3,20a 
m  71  a,  230 
§2,571.024 
ll},eitl,E^7 
54,4a  a2S 
«8ft,»l7,240 
fl4,OU@,0S^ 


KnHb  Ontral  niTlsion. . .  /  fi,  340,  B®9  2.  710, 414,  7flS 


r*lii*i„, ........ 

Itiflijiiiii., ..>... 
UliiiMlj*  ...,.„. 

WiHiuiiiBln I 

Mlimti3«ta  . . . . , 

lowtt.  ..^^..,,,. 
MlHHfiurl. ...... 

2fuTlhI>Akr>tii. 
South  llakdta. 
Kftbt-Emku...... 


South  Cetitna  Blvtftfou ....    2,  g^.  Qfi7  |    510;  fl»3,  6«3 


71M, 

57B, 

1,1187, 

m\ 
^, 

505, 
741. 


287  , 

^e  I 

Gtl 
62tJ 

eys 
4it^  I 

076 
2B0  I 

:;4<i 

045  I 
T8«  I 


3'^. 
20(1, 
Ml\ 

182, 

144. 
201, 


|&.  503,3)5 
7.«IU,§4U 

23,al4.0S3 
K,3&e,703 

mi,  4ri« 

7,  iWl.fflWft 
0«.241.«13 

B,:ifl7.3l« 
70,80^.041 


520,  (125,  63fi 


74t  y^,  M7 
4a477t700 
B7,12l,JW« 
BO,lB7,4ftl 
40/J05,ea:( 
34.7fi0,40e 
72.  UBS.  070 
4H,JUi,521 
&,  712.  &«e 
U,  n7,  244 
?i7.B[«,07? 
4fl,]l7,07« 


l,40aMi 

i.eio,s(»o 

fl,ues,377 
2,051,&07 
233, TBS 
3, 173, 164 
U,  4m.  702 

4»&.53l  i 
11I.390«3ST  I 


ma,  m2 

34i , ! 

eo8.  m$ 
imaiiQ 

M.«S1 
112, 5W 

19314.0311 

430,0dtl 


U0.1«3,«l 


S,m4l 


!^,03S,I«2     6,6m»,42l    103.550,440 


({.^i.48d 

i,e77.fl«8 

25.ii53.423 

2.145,731 

H,  iihB,  H70 

13.011,005 

53, 143, 140 

hS2fl,(M7 

44^,206 

5:S3,  513 

4,317,870 


135,  IK,  272 


Kentneky  ., 
Alnbama  ,.. 

M}itnJ|lt)Jp|Vf  . 

I^iiiKJiUia... 
TL'3[ft»   . 

OklAliDtna. , . 
ArkuuHJiB..... 


310J&B 

ie7,22a 

ifl,7fie 
330.  les 


ng,  407,  200 
107.057,118 
&5,  606,687 
60.81^.371 
12,eai.027 
tlfl.  475.  320 
1,  544,  2B0 
II4,32S.«73 


2M.3l4,3fl7 
14548.435 
12.  sea,  137 
2.01^.774 
3.?.  10(J,  501) 
mi,  JJ20 
15.724.141 


Wep*T**ni  l>iiiifti(in.. 


TiO.  707  I    202, 540,  207  |      43,  UHi,  105 


Montana..... 
Wvaminjf,.., 
Cnlfirudd 

Ariftofiv...... 

UtJih 

Kt^TArLA  ...... 

WjiHklin;^«a. 

Urt'-goii  .. 

Ciiliftimla.... 


24.143 
ll.eS4 
79.  MS 
IS,  SOT? 
4,^4 

11.373 

a7.27«l 

70,  Til 

114,156 

317, 301 


U0,«7t 


l,008,0e,{ 
300.^48 
343.4r.O 

0O6.2«fi 

ine.«4i 

380,020 
131.  S74 
30CLO5] 
403.  B31 
75«,  210 


21, 16*1..  m 

10,0«L47T 
S.04l,T1i 

G3,70KvSii 
3,915^80 

i,3ai,»7 

lOvOM 

2sot.aii 

A04,ili 
1,0H.1I9 


»1«,3«7 


e5,9B0 


44,080 


00,010 
4»13l 

4,lS$ka 

145,730 
1,OUO 
3t.3SS 


31, 


31. 


eso.isfi  I  4, 774,  on 


i,  mi,  J  85 

428.  ;»ttfl  , 

8S.  042 

II&.2U3 

1,750.354 

480. 0S7 

1,U7S,I03 

K,  4g2, 2"JR 

4.  780.  277 

as,  770.  7(rt 


330,000 


05,800 


13.050 

l.&OU 

I3«.40e 

27J,7OT 


is,ifle 

g7.1i3 
18,931 
lO.BSi 

1^,63» 
«1,307 

207,213 
71.281 

3flS,&70 
3, 871, 575 


hiiT^^m 


44,1 


i«.a 

i4S,7 

2JQ,i 
1.0111.3 


f 


I^Ugram  B.— Total  ckeete  atid  hu iter  production  of  the  United  States  in  tSOOy  hy  States, 
atTanged  according  to  rank. 

niie  number  in  the  center  of  each  sabdivinlon  denotes  the  poroentago  of  the  total  ])rodact  ropresonted 
which  wan  made  in  that  State.] 
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Tablk  III. — Progress  of  dairying  in  the  United  States. 
[United  States  Censim  HtatistitNi  for  half  a  oentary.] 


States  and  Terri- 
torit'8. 


Uiiitc-dStat««... 


North  Atlantic  Divi 
eion 


Main*^  . 


New  Hampnhire 


Vermont. 


Ma«HHchu8etta. 


Khodf*  iHhtiul . . . 


C'oimoctiriit 


Xi'W  York  . . 


X«'W  f»»'rH<'y  .  . . . 


IViumylvaiiiu. 


Sonth  Atlantic  Divi- 
Hion 


Year 

of 
ceu- 

HIIS. 


Miloli  COW8. 
Per 


Milk, 


Total        

number.    I  ]ier- 
'  Mons. 


ii..ri  '   pnninct  re- 
^*^  '       iM.rted. 


Kutter, 
total  made. 


J 


\ 


I 


Cream- 

'    eriea   | 

Cheese,     |     and 

total  made,    cheese  ' 

I  fact4>-  t 

ries. 


Milk, 
aver- 

¥^ 

yield 
per 


1890   16,511,950  ! 

1880  1:2.443.120 
8,935.332  I 
8, 585, 735 
6. 385, 094 


Delaware. 


Maryland. 


1850 

1890 

1880 

1870 

1860 

1850 

1890 

1880 

1870 

1860 

1850 

1890 

1880 

1870 

1860 

1850 

1890 

1880 

1870  I 

1800  I 

1850 

1890 

1880 

1870 

1860  I 

1850 

1890  I 

1880 

1870 

1860 

1850  I 

1890  I 

1880 

1870  , 

1800  I 

1850  I 

1890 

1880 

1870 

1800 

1K50 

1890  I 

1880 

1870  I 

186(>  j 

1850 

1890  ! 

1880  I 

1870  : 

1860  I 

1K50 

1800 

1880 

1870 

1860 

1850  i 

1890 

1880 

1870 

I860 

1850 

1890 

1880 

1870 

1860 

1850 


!  Oall&M.  I  Pounds. 
264  5,209,125,567:1,205.508.384 
248  *  630, 129,  755  I  806. 672. 071 
232  ,  f  235,  500. 599  514, 002, 683 
273  Not  given.  I  450,681,372 
275  I     Not  given.       313,346,806 


3, 351, 061 

3,190,745 

2, 833. 022 

2,615,929 

2, 188, 503 

157,  278 

150,845 

130,  259 

147. 314 

133,556  I 

109,423  I 

90.564 

90,583 

94,880  I 

94,277 

231.419 

217, 033 

180,285  I 

174,667  ' 

146. 128  I 

172,046  ; 

150,435  I 

114,771  : 

144,  492 

130, 099 

23.943 

21.460 

18, 806 

19, 700 

1H.698 

127.  892 

116.319 

98,  889 

98, 877 

85,461 

1, 440.  230 

1,437,855 

l,350.«6l 

1, 123,  634 

031,324 

161,  576 

152,078 

13;i,  331 

138, 818 

118,  730 

927, 254 

854, 156 

706, 437 

673. 547 

530. 224 

1,. 369.  466 

1,280,761 

1,001,094 

1,238.633 

1,  240,  678 

32,  574 

27.281 

24, 082 

22.595 

19. 248 

142, 198 

122, 907 

94,794 

09.463 

86,856 


193  |l,  435. 730, 255 
220    *  345, 749, 869 


1  2:10  1186,605,146 

1 

238  ;   57,960,701 
232   *  3.  720, 783 
222    1 1, 374, 091 
235  

229 

290 

261 

285 

21>1 

205 

697 

654 

545 

554 

465 

77 

84 

79 

117 

131 

69 

78 

87 

113 

126 

171 

187 

184 

215 

2m 

240 
283 
308 
290 
301 
112 

r,n 

147 
207 
242 
176 
n)9 
201 
232 
229 

155 
169 
171 


42, 633, 268 
*  5, 739. 128 
12,352,884 


00, 712, 230 
*  6. 626, 660 
1 3, 835, 840 


82, 571, 024 
*  20.  662, 063 
1 16, 284, 067 


10, 610,  647 
*  3. 831,  706 
1 1, 044.  044 


54, 413, 822 
*  12, 289. 8S)3 
1 6, 253, 259 


663, 917, 240 
*  231. 965, 5.33 
1 135,  775, 910 


64,  003,  953 

*  15, 472,  783 

1 5,  373,  323 


368. 906,  480 
*  30, 540,  .')40 
1 14, 411.  729 


331,728.677 
*3,446,,')11 
1 3, 187. 589 


194 

10, 699, 302 

186 

*  1,132,  434 

192 

f  758,  603 

202 

209 

136 

46,001,218 

131 

*  4, 722,  944 

121 

1 1, 520, 101 

145 
140. 

205.033.716 

277,008,072 

225, 010, 618 

223,050,767 

173,055,728 

16.000,356 

14, 100.  066 

11,636,482 

11,687,781 

9, 243, 811 

0.862,430 

7,346,340 

5,065,080 

6,056,764 

6,077,056 

28, 300, 440 

26,252,663 

17,844,306 

15, 000. 350 

12. 137, 080 

10.  AO,  300 

0. 790,  804 

0, 560, 161 

8, 207, 936 

8,071,370 

1, 100.  230 

1, 007, 103 

041,100 

1, 021, 767 

905.670 

10.369.250 

8,418,006 

6,  716,  007 

7, 620. 912 

6,  498, 110 
112,727,615 
120. 878, 201 
107, 147, 626 
103. 007. 280 

70.  766, 094 
8,  866,  740 
9, 872, 237 
8. 266, 023 
10,714,447 
0,487,210 
06, 199, 428 
80,  322, 852 
60, 834. 644 
58.653.511 
39, 878, 418 

80,414,830 

48.  703,  330 

2H.  575, 306 

33, 941,  403 

28. 105. 896 

2. 493,  259 

1, 902, 075 

1,171.963 

1, 430,  .502 

1,055.308 

10,  846. 879 

7,  715, 196 
5, 014, 729 
5.266,296 
3.  806. 160 


Pounds. 
256.761,883 
243.157,860 
162,027,382 
103,663,027 
106,535,803 

130,238.604 

150.002,220 

35,144.863 

72.860,013 

70,731.081 

1,461,813 

1,046,0^ 

1. 152, 500 

1, 700. 862 

2,434,464 

444,623 

807,076 

872.368 

2,232,092 

3, 196, 563 

6,101,013 

6,120,870 

7,814,870 

8,215,030 

8,720,834 

2. 201, 393 

4, 131, 350 

6,204,000 

7, 088, 142 

324,631 

67,171 

81, 076 

181. 611 

316,608 

308,621 

1,061,077 

2,262,804 

3,898,411 

6,363,277 

124,086.624 

120,163,714 

100, 776, 012 

48.648.280 

40,741,413 

687,241 

600,736 

478, 386 

182,172 

866.756 

5.467,807 

8.966,737 

2.702,676 

2. 608, 656 

2,505,084 

416. 201 

640.065 

100,800 

360.802 

610.836 

350 

1,712 

315 

6,670 

3,187 

23,573 

70. 416 

6,732 

8,342 

3,075 


yuinberGnUonM. 


4,712 

3,032 

a  1,313 

abb 

aS 

1,071 
1.076 
a  013 


124 

86 

a28 


1.337 
1,652 
a  818 


16 
U 
a8 


838 

146 

a27 


*  *'Milk  sold  or  sent  to  butter  and  cheese  factories,  gallons.*'  census,  1880. 
t  "Milk  sold  from  fkrms,  gallons."  census.  1870. 
a  Cheese  factories  oulj*.    6  See  Note  e  of  Tal»^"  ^ 


316.4 
232.6 
206.0 
174.7 
106.5 

428.4 


368.6 

314,2 

270.2 

252.3 

228.0 

880.6 

813.8 

284.6  • 

847.4 

861.6 

8810 

887.3 

348.5 

328 

318.8 

470.0 

306.2 

327.4 

215 

249.7 

443.1 

333 

258.6 

166.8 

170.5 

425.4 

32S.4 

200.0 

277.2 

301.3 

400.0 

401.6 

36&2 

32S.7 

310.8 

896.1 

289.9 

226.6 

283.1 

243.8 

397.8 

322.8 

28a6 

26&.6 

231.1 

248.2 


328.4 
247.9 
177.5 
19iiS 
184.7 
827.7 
2n.8 
174.8 
158.9 
131.5 
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TaBUI  III. — I*rogre$8  of  dairying  tn  ike  Vnited  Staien — C-ontiniied. 
[United  States  Census  statisticB  fur  half  a  ocutury.] 


Milch  cowa. 


Steles  And  Terri- 
toriM. 


lOtttliAtlantieDiTi. 

•ion— Continaed. 

I>istColiimbi«. 


YiTKinift. 


WestVirginiA. 
Kortli  Carolina 

Sooth  Carolina 

Georgia 


Florida. 


Year 
of 
cen- 


ter 


Milk, 

Total      !l!(KK)|  »»^"^"- 
nnmlier.     per-  |       I»"*^^- 
stmH. 


JforthCeuiraliMvi- 


Ubio. 


Indiana 


niinuis. 


1890 
1880 
1870 
1860 
1850 
1800 
1880 
1870 
1860 
1850 
1890 
1880 
1870 
1890 
1880 
1870 
1860 
1850 
1890 
1880 
1870 
1860 
1850 
1890 
1880 
1870 
1860 
1850 
1890 
1880 
1870 
1860 
1850 

1890 
1880 
1870 
1860 
1850 
18!K) 
1880 
1870  , 
1860  I 
1X50  I 
18JH)  ' 
1880  , 
1870 
I860 
1850 
1890 
I  1K80 
I  1870 


^ichi^an 


Wi8<-<i 


Iowa 


HinneMotH... 


863 

1,292 

657 

639 

813 

273. 6:U  I 

243,061 

188, 471 

330, 713 

317,619 

188,492 

156,956 

104,434 

223.416 

232.133 

196,731 

228.62:1  , 

221,790 

107,184  I 

139.881  I 

98,693 

163.938 

193, 244 

287,717 

315,073 

231,  310 

299.688 

334,223 

113,388 

42,174 

61,922 

92,974 

72, 876 

8.LM0.999 

5, 4<)2, 081 

3.  294. 007 

2.  fK-Vi,  .•>;{« 

1.504,219 

794.  «Xi 

707,  043 

6:>4,390 

676,  M<r> 

544,  mi 

57H.287  I 

494.944 

393,736  I 

.•J63.r>5.T  ! 

284.  TmI 

1. 087,  SSfi 

865.913 

640.  3LM 

522.  634 

294.  671 

407.611 

384.  f>78 

2r,0,85l>  . 

179,.'>4:j 

99.670 

792.  620 

478,  374 

308.  377 

203, 001 

(U,339 

693. 908 

27.'),  54,')  I 

121,467  I 

40,  344 

607 

1,498,418 

854, 187 


I 


5 

9  . 
16  . 
165 
161 
154  1 
207  . 
223  . 
247 

254  I 
236  \ 
138 
166 
184  ! 
2.30    . 

255  . 
93 

140  j 
140 
233  !. 


GaUans. 
459, 978 
*  496, 789 
1 126, 077 


78.14.3.459 

*  1.224. 469 

1 26<),  812 


59,  449, 066 

*  750. 279 
f  144,  895 

55, 250,  m5 

*  446.  798 
n7, 145 


23, 833. 031 
*  257, 180 
t 241.  815 


157 

52. 234,  508 

204 

'  374.  645 

195 

f 109.  139 

•>H4 

369 

290 

5, 056. 790 

157 

*  40, 967 

329 

13.002 

664 

311 
254 


2.719,414,705 
,     155.  044,  511» 

■   t  38, 8:)::.  454 


216  320.  02.^  3!m 

240  I       40.  8lU..".:i7 

•J4«  f  22,  275,  344 

289    

204  200.  510. 797 

250  I      •  0.  7'j:{.  840 

234  '          1 1K5(S.  !>8:5 


284 
281 
252 
305 
346 
238 

127 
240 
250 
470 
364 
292 
202 
211 
450 
35:{ 
270 
235 
101 
7«4 
52»') 


307.  269.  404 
45.419.710 
t  9.  258.  .'>45 


224 

h'M 

4X8 

*  7 

^W 

273 

t2 

In 

122 

MKi 

701 

134 

*  •»■", 

1  .'•«•• 

M77 

t2 

o.V.» 

105 

lNi».«M;s,ii73 

'  l..')O4,407 

I  208,  130 


4H).1H;  1.411 
•  15.9«M.612 


'  (?r©ani- 
erioH 
Chvobe,    I    aiitl 
total  made.    <'heeHe 
facto- 
I    rie«. 


Milk, 
aver- 

ajfo 
yield 

per 


*"Milk  sold  or  sonf  to  biittor  :iiul  ili<>t*.^(t  InotorieH,  >;uI1(>i)h,' 
f  **Milk  sold  from  larni«*,  gallons,"  cchhuh,  187o. 
a  Cheese  fiActoriea  only. 


C('U8U1»,  1880. 
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Tablk  III. — Progrms  of  dairying  in  the  Unit4id  States — Continued. 
[United  Stat«8  Cenaus  Btatistics  for  half  a  oontury.] 


Statr*  and  Terri- 
tories. 


North  Ontnil  Divi- 
sion—Continued. 
Iowa  (Cont'd)... 


Minrtoiiri. 


North  Dakot^i  . 
Sontli  Dakota. . 
DakotJi  Ter.... 


Mik'h  cow.H. 


Nebranka. 


Kanttas  . 


South  Central  Divi- 
sion   


TC<*ntncky 


TonnoMsee  . 


Alabama. 


MiHt«isHip]ii . 


Louisiana. 


Texas  . 


Oklahoma . 
Arkansas.. 


WcMtem  l)ivisi<ui  . 


Montana. . 


1870 

1864)  I 

1K5U 

1H9U  I 

18i(0  I 

1870  I 

1860 

18f»0  I 

1890 

1890 

1880 

1870 

1860 

1890 

1880 

1870 

1860 

18iH) 

1880 

1870 

1860 

1890 
1880 
1870 
1860 
18.50 
1890 
188<» 
1870 
1860 
1850 
1890 
1880 
1870 
18(K) 
185«) 
18i»0 
1880 
1870 
1860 
1850 
1890 
1880 
1870 
1860 
1850 
1890 
1880 
1870 
IWK) 
185U 
1890 
1880 
1870 
1861) 
1850 
1890 
1890 
1880 
1870 
1860 
1850 

1890  I 
1880  , 
1870  I 
1800  , 
1850  I 
1890 
1880  , 
1870  I 


369,811 
189,  802 

45,704 
851,076 
661,405 
398,  515 
345, 243 
230. 169 

88.289 
210,  240 

40, 572 

4,151 

286 

505, 045 

101, 187 

28,940 

6,995 

741.786 

418, 333 

123,440 

28,550 

!,  829, 667 

t,  147,440 

[,494,4:<4 

1,859.117 

L,  356,  491 

364,516 

301,882 

247.  615 

269.  215 

247.  475 

345.311 

303, 900 

243. 197 

249.  514 

250.  456 
292,  088 
271.  443 
170,640 
230,  537 
227,  791 
310,  159 
268. 178 
173,  899  I 
207.  646 
214,231  I 
167,22:J 
146,454 
102,  076  i 
129.  662 
105,576  I 

1,003,439 
606, 176 
428,048  , 
601,540  I 
217.811 

16,756 
330, 16.-.  ! 
249.  407 
128.  959 
171,  (H)3  I 

93,151 


310 
281 
238 
318 
305 
2J<2 
292 
337 
482 
639 
301 
297 
57 
477 
357 
235 
241 
520 
420 
339 
267 


I 


Milk. 
product  re- 
ported. 


OaUons. 
1 688, 800 


270 
293 
311 
206 
393 
444 


193.931,103 

*  3, 173, 017 

1 857, 704 


2G,  566. 112 

.59.666,525 

*  415, 119 


144.768,263 

*  625, 783 

195,059 


201,008,099 

*  1,300.  235 

1 196, 662 


258  519,693,663 
241  I  •6,084,788 
2:12        1 2, 811, 323 


'::::::::::::::: 

196  1 

118,497,289 

18  5  1 

'  2,  513, 209 

187 

11,345,779 

233  , 

252  1 

195 

107,657.116 

197  1 

*  1,006,  795 

19ri  1 

r 415,  786 

225 

250  ' 

193  ' 

55, 508. 687 

215  1 

"267.387 

171  ! 

1 104,  657 

239 

2i)5 

240  i 

50, 803, 371 

237 

•  427, 402 

210  , 

1  17,  052 

263  1 

353 

149 

12, 881, 927 

156  1 

'  256, 241 

140  , 

1 833,  928 

183 

204  ' 

449 

118,475.320 

:wi 

*  1,  296, 806 

52:1 

1 62.  771 

\m  1 

1,023 

Butter, 
total  made. 


720,767  '     238  ,     202,549,207 


422. 093 
312.  775 
315, 520 
29,203 
24, 143 
11,308 
12,432 


13,804,(M>8  I 
316  I  f  4. 043,  087  I 
I ■ 


183 
290 

592  I 


■     Cheese. 
I  total  made. 


1.544,280  I 

54,325,673  ' 

^  316.  858  , 

1 31,  350  I 


6.  o:i8, 096  I 
*  41. 165  I 
\  105. 186  ' 


Pounds. 
27,512,179 
11,953,666 
2, 171, 188 
44, 638. 168 
28, 712, 988 
14,455,825 
12, 704, 837 
7, 834. 359 
6, 158.  862 
13,659,757 
2,006,755 
209,735  ' 
2,170 
33,894,861  I 
9.790,970 
1,539,535  I 
342,541  ' 
50,434.952  I 
21, 683. 244 
5,022,758 
1,093,497 

135, 302, 951 

74,208,771 

34,062,404 

44. 132,  365 

31,324,361 

29,038,406 

18. 261. 004 

11.874.978 

11,716,609 

9, 947,  523 

28, 380,  377 

17, 889,  960 

0,571,069 

10,017,787 

8, 139,  585 

14,548,4^5 

7,997,719 

3,213,753 

6,028,478 

4, 008, 811 

12,988,637 

7, 454, 657 

2, 613,  521 

5,  (K)6,  610 

4. 346, 2:U 

2,089,774 

916. 089 

322  405 

1, 444.  742 

683.069 

32,145,249 

13. 899.  820 

3.712,747 

5, 850,  583 

2, 344.  900 

387, 920 

15,  724, 144 

7. 790, 013 

2,753,931 

4, 0t»7, 556 

1,854,239 

44, 106, 2SH) 

23,296,799 

11,144.030 

4, 585.  289 

295.589 

1,062.185 

412,738 

408,  080 


i  Cream- 1  Milk. 

I    e.ries    ,  aver- 

'     and  njie 

cheese  |  yield 

facto-'  j  *per 

ries.    I  tow. 


Pownds, 

1, 344,  647 

918. 635 

209,840 

1,67,3.017 

873,549 

213,  865 

259,633 

203,572 

180,  .374 

5r»4, 763 

40,137 

1,850 


.Vw 


101 

48 

I 


10  I 

4  j 


1, 268, 440 

554,772 

78,542 

12,342 

2,  733, 346 

1,275.371 

241, 607 

29,045 

349,067 

276,923 

311, 498 

644,416 

671, 582 

64.822 

58,468 

361. 219 

190,400 

213, 954 

101,219 

107, 740 

142. 240 

135,  575 

177,681 

6,131 

14,091 

2,732 

15,923 

31, 412 

4,898 

4,239 

3,099 

4,427 

21, 191 

3,039 

7,618 

11,747 

6,153 

1.967 

146,780 

58,466 

34.342 

275, 128 

95,299 

1,600 

21,328 

26,801 

2,119 

16,810 

30,088    

6,  519, 870  I  52 

4,806,063  I         288 
3.66<i,907  '  3 

1,551.785  I 

7?,  976  1 

11,512  I  1 

80,070  8 

27,603  '  1 


QaXUmM. 
228.5 
194.6 
147.0 
227.8 
134.9 
111.6 
111.3 
103.1 
300.8 
283.8 
159.3 
152.1 
22.8 
286.6 
180.6 
164.7 
149 
271.7 
160. 
125.8 
116.1 

183.6 


325 
189.5 
149.9 
131.4 
121.6 
311.0 
180.3 
120.5 
12L1 
98.3 
190 
89.4 
57.1 
78.5 
53 

163.7 
85 
45.2 
72.4 
61 
77 
20.6 
17.8 
33.5 
19.4 
118 
71 
26.8 
29.7 
32.8 
92.1 
164.6 
06.1 
64.8 
71.6 
60.1 

281 


250 

116w6 

109.1 


**'Milk  Mold  or  aent  to  butter  and  cheese  factories,  gallons,"  census,  1880. 
t  "Kilk  sold  from  farms,  kaUous,"  census,  1870. 
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and  Terri^ 


Coatlnocd. 
Wjomiitg , .  *  ^  ^ 


Kvw  Max  f CO- 

Ulaii 

2ievmd» ._ 

Iditlio,,.^   .-^ 
Wadliiiiiituii  - 


«if 
een- 


OflT'lflUU  . 


C«llfiiruia 


1S80 

iwm 

1890 
IS§0 

m« 

1870 

liin 

18&0 

iseo 

18(7I» 
1»0 

1#T0 
IBM 

ima 

IBDD 
li90 

ima 

1870 
ISQO 
1S80 

laio 

1B4» 

laao 

mo 
leao 

1850 

]«»a 

ISRD 
187i» 

If  no 

1850 


Milcb  e«wa. 


Total 

namWr. 


rer 
1,000 


3,730 
707 
7fl.S4« 
^770 
£5,017 
18,6ffT 
12,0S6 
111,417 
S4,a90 

4«ti74 
0,  l&A 

4M«2 

17.  soft 
11.007 
4,601 

in,»sD 

W7 
27,27)^ 

4,171 

70.721 
CT,0EJ 

lo.osa 

114, 1'lO 
50,540 
4lt.  325 
53,170 
0,427 

ai7,2in 

2 It*,  rj7l* 
161.  im 

2m,  mi 

4. 1»80 


IBS 

na 

70 
1S7 
14S 
0545 
120 
10s§ 

17a 

am 
m 

J<i 
223 

04 
22J 
22fl 
202 

asm 

442 
202 
215 
147 
135 
525 
S8B 

700 
340 

^1 

1,023 
725 
2d3 
243 
20:i 

46 


Milk, 

pnHliict  re- 

parted. 


il,U04,5MO 

*  T5,  34S 
1 1.080 

10.  OfiO,  701 

•B0e,70fl 

1 19,  5;!0 

717, 155 

*  11),  030 

rtii3 


700,  ^2^ 

t4.tHJ0 
fl.0l4,(KM 

*  i&r»,  2(sa 

HI,  240 


2.533,052 
-  149,  880 


•l**fi27 

tll.afkJ 

10,  873.  i»l 

*  120.  703 

vn,tm 


25,  042,  270 
1 107.  Ml 


III,  191.  IHO 
M2.a53.l7rf 
t;j.  003,021 


11 1  titer, 
totfil  ui  Kills 


4^300 

lue,  oia 

l,20O 

a.B21,08U 

»WKi.-«79 

J^,02il 

800,  042 

44.827 

afll2 

12,259 

HI 

U5.20n 

02.217 

6W 

1,K15.154 

1.004,0^ 

:no,  3Si^ 

Ulfl,U40 

1^.300 

4R9.057 

Aim.  osri 

110.880 

7,7(XJ 

1,  llOl.  75a 

^14,  214 

111,4^ 

3.11*3,725 

1,404,000 

407.300 

1S3,  099 

4,0^,745 

2,538,236 

1.418, 373 

1,000,  I  &T 

211,  4&1 

27,lMH,47l 

10,  1'jH,740 

7.000,744 

3,UQ5,0».l 

705 


tolid  mwlo. 


i'&yndft. 
15. 100 


Cream- 
eries 
and 
cheese 
facto- 
ries. 


Milk, 

aver- 
age 

yield 
per 

cow. 


Number  OalUmM. 


ini,  0^ 
7S.  :i07 
37.  020 
li,  931 
10,501 
27.230 
37/.^ 

10,855 
02,217 
H.&OU 
170,730 
:^,740 
00,003 
53,331 
30,908 
61,207 
17,420 


323.  &5:i 

117.295 

4,464 

:^20.O81 

179.200 

17.405 

12*  140 

400,  no 

2&0.  7M 

105,  :m 
:io,  m^ 

4.  902.  707 
it,  7L*tl.  7;iO 
:imj,074 
],34'J,089 
].')0 


I 

"211 

216 

0 


262.2 

100.1 

12.1 

2r)5.7 

107.8 

49.5 

38.7 

12.1 

4.3 

2.4 

.7 

145.5 

27.2 

25.7 

187. 3 

105.6 

58. 3 

84.4 

58.9 

273 

88.3 

64.2 

24.4 

186.4 

75.7 

84.1 

281 

160.1 

74.6 

49 

219.3 
129.9 
02.2 
58.7 
71.9 
;t50. 5 
274.  2 
1«2.  4 
52.8 


**'Milk  Hold  or  sent  t«»  l»att<T  and  choose  factories.  ^nlloiiM,' 
t  "Milk  sold  fnim  farms,  gallonii,"  census,  1870. 


i-fnsiis,  1880. 


Note. — Table  IIT  is  taken  eutirc  from  census  reports  excepting  the  lant  column.  In  that  the  figures 
A»T  1890  are  computed  from  the  cenHUs,  and  tluwe  for  the  other  years  artj  (iuote<l  from  reports  of  the 
I^epartment  of  Agriculture. 

The  column  of  "average  milk  yield  per  cow  "  shows  un  increase,  de<-ade  afier  doeaile,  which  indi- 
cates a  rapid  improvement  in  cows.     But  thcHc  figures  are  misha4ling,  be<'ause  their  hasiM  varies  for 
diilerent  years.     In  the  earlier  ctMisuses  the  milk  yield  was  not  reported.     For  1850  and  1800  only  the 
batter  and  cheese  made  on  farms  were  given,  and  the  average  milk  yield  p«T  cow  estinjated  erroneously 
by  reducing  the  reijorted  prtMlucts  to  an  rquivalent  in  milk  and  dividing  by  tlnnumlM»rof  cows.     The 
cows  were  thus  cre<iited  with  only  unrh  milk  as  waH  nwule  into  butter  and  rlu;es<".     For  1870  ami  1880 
the  »ame  plan  was  followed,  hut  milk  sobl  bring  also  rejmrt*  d,  this  w.is  a«Mr<l  to  that  raauufaotured  on 
farms;  the  large  quantity  of  milk  con»um»'d  on  farms  was  still  omittcMl  fiom  the  computation.     For 
1890  the  censuM  reported  the  total  milk  pnMluct  for  the  fir.st  time;  thi.s  being  directly  divided  by  the 
number  of  producing  cows,  gives  the  annual  average  yield  per  cow,  whieh  sh«»uld  be  a<'rurate.     Yet 
«^en  for  1890  the  yield  appears  unreliable  in  H«»me  cases.     Tn  the  States  <»f  ('onne<lieut.  Maasaehusetts 
(480  gallons),  Michigan  (451),  New  York  (401),  Ohio,  and  Rhode  Island  thr  yield  i»er  tow  appears  to  be 
sliove  400  gallons  per  year,  while  other  States  whieh  earryjust  as  good  cows  show  a  much  lower  aver 
age.  and  some  States  are  so  reported  as  to  allow  less  than  a  galhm  of  milk  perday  i»erc«»w  for  .i  milking 
lieriod  limited  to  three  or  four  nionth.H.     Liberal  allowances  must  be  wade  in  accepting  such  ligures, 
although  they  are  the  best  available. 
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Ift60 


1870 


82 

Diagram  C. — Ch^^e  and  butter  }trodHotion— five  cni«Hj  years. 
[Factory  and  creamery  production  are  shaded.] 
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THIS  SURFACE  REPRESENTS 
50,000,000  POUNDS. 
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1880 
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Table  IV". — Butter,  cheese,  and  oondeneed-milk  factories ^  includintf  all  *^ creameries J^ 
[From  the  census  of  the  TJnited  Stat4>8  for  1800,  1880,  and  1870.] 

XoTK.— Uxban  estahlishments  were  separately  reported  fh>tn  20  different  StatoH  in  1890,  hut  incom* 
pletelj,  as  shown  below.    None  such  reported  in  1880. 


Totals  for  the  United  States. 


Number  of  eetablishmente  reporting 

Capital  emploTod,  aggregate dollars. . 

riantv,  total  Tiioe do 

Land do.... 

Boiidings do.... 

Machinery do  — 

Live  assets do 

Expenses,  total  annual do  — 

Employees average  number. . 

Total  wi^es  paid dollars.. 

Eamingaof  skilled  operatives,  weekly: 

Arerage  for  males  above  16  vears.  .do 

Average  for  females  above  15  years. do — 

Average  for  children do  . . . 

Henrs  of  labor,  daily  average ; 

May  to  November hours  . 

November  to  May do  — 

MsteriaUnsed: 

Aggregate  cost dollars. . 

For  butter- 
Gathered  cream pounds.. 

Milk do.... 

Total  cost   dollars.. 

For  cheese- 
Milk  pounds.. 

Total  cost dollars. . 

For  condensed  milk — 

Milk pounds.. 

Sugar do 

Total  cost dollars . . 

Fuel  and  rented  power,  cost do 

Products: 

A^ggx^gsXit  value do 

Batter  made- 
Quantity  pounds. . 

value  dollars.. 

Cheese,  full  cream— 

Quantity pounds. . 

value dollars.. 

Cheese,  skim— 

Chiantity pounds.. 

V  al  ue  doll  ars . . 

Cheese,  all  other  made — 

Chuntity pounds.. 

V  slue  dollars . . 

Cheese,  total  made— 

Qoantaty pounds.. 

Value dollars.. 

Condensed  milk— 

Qnanti  ty pounds . . 

Value dollars . . 

Skim  milk  and  all  other  products,  value. 


1890. 


4.552 

16, 016, 573 

11,639,692 

968,333 

5, 588. 257 

5,083,102 

4, 376,  881 

813.054 

14, 369 

5, 116, 005 

9.48 
.5.35 
2.75 

11.09 
10.03 

49. 819, 301 

483, 


29, 


2,684, 
16, 


630, 741 
319, 242 
538,827 

550, 517 
953,992 

617, 6.'i5 
872, 365 
792. 086 
534,396 


60, 635, 705 


181, 
36, 


284.916 
675.411 


184. 
16, 


31, 


238, 
19, 


158, 174 
112, 871 


467, 132 
230,297 


409,759 
459, 783 


035.065 
802,951 


926,  821 
586, 927 


570.416 


Urban  estab- 
lishments, 
1890. 

1880. 

3,932 
9,604,803 

1870. 

160 
607.590 
440,880 
145,692 
150, 149 
154. 039 
357.710 
61,228 

552 
274, 700 

1,313 
3.  600. 075 

7,903 
1,546,495 

4,607 
706,566 

1,545,273 

18, 363, 579 

14,069.284 

4, 644, 214 

12,602,507 

14,089  284 

1,026,858 

2, 050, 338 

25, 815, 963 

29, 421, 784 
6, 535, 799 

16,771,666 

i. 

1 

1 

1 

215, 885, 361 
17, 659, 123 

13, 033. 267 
1, 547, 588 

73, 453 

109  435  229 

16  710. 569 

61,096 

1 

N0TB.^In  this  table  the  figures  in  the  column  for  1870  relate  to  chee.<io  factories,  no  other  product 
bslag  reported.  The  column  for  1880  requires  no  explanation  exc«'pt  that  nt  this  tinio  butter  factories 
srersameries  had  became  numerous,  although  their  prmlnctwas  but  little  more  than  one-tbird  in  value 
if  the  factory  cheese  produced.  For  1890  there  are  two  columns,  ns  the  "  ur))an  establishments  "  for 
makiag  batter  and  cheese  were  dealt  with  by  the  census  Hcparately  from  the  butier  and  cheese  facto- 
liss  in  general. 

Itsboold  be  noted  that  these  figures  are  from  the  "number  of  establish  men  ts  reporting."  It  is 
laovB  that,  in  fact,  there  were  a  good  many  more  creamerieH  in  <>i>eration  in  tbc  country  in  1889-90 
thtB  the  Bomber  reported  in  the  table.  The  aggregate  ])rodnct8  of  fnctorv-mudo  butter  and  cheese 
tibu  ahowii  most  be  considerably  less  than  the  actual  output  of  existing  factoricn.  The  census  returns 
if  total  dairy  prodoets  of  the  United  States  for  1889  must,  therefore,  \ye  1m>1ow  the  actual  facts. 

lUl  teUe,  although  thoa  incomplete,  shows  the  rapid  growth  of  the  cooperative  or  factory  system 
if  ddljiBg*    Tann  eheeae making  has  practically  disappeared  since  the  advent  of  cheese  factories  and 

M79— liTo.  11 — 3 


pi««in*ri(J«,  Hud  lb*  proportiafl  nt  tmt^j-mmdtt  taittsr  is  lk«t  inamulQf ,  aJthcmgh  the  qiiAaUij  o* 
biittcir  luflik  mi  fanH«  h  Increauliiij  *lsa. 

In  laflO  tlio  Tiiiujiwr  ttf  cfioiiDJcrl**,  i?tc.,  reiKjrred  by  tba  miibiia  forr  Ut^w  York  Jillown  oui?  fiir  isveiy 
30  ■qnan?  miksi  in  the  St*tr.    Therto  iW^flriivs  Ihiia  avi^ragc^l  hut  0  mil**  »p«rt.  jfiFinj;  the  ton^Mt 
•Teragp  ilrivp  for  ilif<ir  jHitmtii  oa  nlxiqi  4  niliflfl. 

towH  rt^iwrtrdSOO  ivreamertwB  iu  l!^,  and  St&tL^  offlelfllA  g\\ix  774  dj»  th«  tiainlH<r  for  IfHO^    Tb*  laUtf 
£iv(*fl4mn  fairfory  1«  f>^vttry  72  Aijuai^  uiibvi,  uti  uvuriiigi^  of  altoiit  8  rnU^n  ^jmrL 

Aft  lij  thc4,5rj2  i*uhDrb«o  factorie*  repni'finM  in  1^90,  It  iipi»©ani  thfltthcM  Mtabll»hmotit»  ni-on^ 
4.201  jHMindi*  of  milk  per  diiy  a»  iiw  material  luMStl  at  ojirh  rpeamery  or  furlorj',     Thi*  Jivvnii^  Rttmlirr 
of  ( ^^[oyfw*  was  3i  to  n  fftcUirir.    Th<?  coinhijH'd  fftctork-a  T«iwniiij£  hfta<it«l  about  17  per  cent  of  all 
tbo  milk  fmpijrtflin  prmiiu'«fl  on  thv  fiwuvii  of  tiu^  Vuit&l  State*. 

Iu  1  c»Qui^el|oii  wilh  ihiH  t<il>Ln,  ntU^Qtion  ie  vMlltd  to  thu  Di^fi^aiB  B  au4  L*. 

atfimah,  ^mrlj/,  IS7f)  io  IS&5,  in^lnsire,  with  a/e^r  mtrhw  ffar$.             ^^^_ 
[FTo%n  tht'  iLRBiial  r^iHSTti  at  tbi?  Pt^partaibiil  of  ^griculturB*]                            ^^^^| 

r«ir. 

HUoIieowi^ 

Oxen  luid  other  i3».iUb. 

H«i««. 

of  fiinii 
«o4im1a 

Kmaher. 

'      VfcliSfl, 

HotDber, 

TiJne. 

Huaten  ' 

Yatttfr 

ia40.......    4,S,U049 

1850. 1    0,31^.004 

18fiO,_.,,      ftS«S.7i5 

t72,&fi5.0«1 
I27,e4l»,S»tl 
2<H,lli3.:i75 
304,040.745 
374.170.0»3 
338.4tm,089 
114,358.931 

»io,0uo.;too 

511.0«0,«24 
330,  ^0.  72» 
307,71:1,211 
S«8.490.i«0 
2Sli,i53>93ll 

27o,mio.4ao 

3tt«t,a77.O«0 

3M,B75,40d 
433,ia8.0ii 
412,003.003 
389,085.5^  I 
378.  im.  &80 
300,2.^2.17^1 
300,  220.  37rt 
353, 152. J33 
34fl,307.90[> 
351,  378,  irj 
157.290,785 
35§.99»,6fll 
382,001.729 

10, 171,  B80 
il,3»3.tl3 
17. 034.384 
15, 3^,  500 
lfi,2lZ2itO 
ia,3«0.§OC) 
10. 413.  ^J 
Ifl,  21§.  10(1 

m.  :u3, 400 

10.  7BS.  300 
17.050,100 
19.223. 3<iO 
21  4U8, 100 
21,231,000 
20,  &37. 70a 
33.2l*0.23g 
2ti.04S.O77 
30,048.101 
m»l8,B73 
31.2TS,242 
33.511. 7S0 
^1378,303 
35.032,417 
36  810. 024 
3«,675.i«» 
J7.051.2:t0 
35.P54.190 

■M,  ek«.  itte 

4,3I(lv710 
6,  249. 174 
S,24fi.«00 
8.702.00(1 
8.990,000 
9,222,470 

9,  ^i3,  eoo 

9.  rKH.  3O0 
9,7H5.mi 
10,  l.'i5,  40U 
10,  320.  7tia 
lO,93B.70tl 
11201,^00 
11,420.020 
iLt,,^,:;  1.554 
1D,S3S.1U 
11,100.083 
11.50l,&ri 
12,077,057 
12, 4WJ.  744 
13,172.036 
13.86:1,204 
14.213,J?137 
14,  OM.  760 
15, 499, 140 
Ifi. 200,802 
10,  081,  i:)9 
lS,893,3ia 

.. ,^.. .^ 

#544  im  518 

Lge».a».oib 

l,i^S£7.sn 
1,810.14^711 

LOW,  211,  «3 
l,i»M.43l8B9 
1,810.1144.473 

1.818,011281 
1.847,711.1311 

i.5T«,aoe.o«Q 
i.5i4<aa.76i 

1.4<£.<2l.8il 

l,S7«.017.fi88 

i.m.m.3fi 

190«,4a4fM 
2.33g,tUi,»i 

%4i7.iiii,oai 

2,458,4Si.3Si 

3.  ».!».•« 
2,400,S90.i9l 
3.100,083,418 
2.607,0501858 
^418, 788, 8« 
^320,717«718 
2.40l.7SS,jn 
3. 03,  SOB,  8U 
a,l7u,iHt,1l4 
l.«l7.80SJt8 

wi.'siojifli^ 

«ga.^7.58f7 
050.707.910 
8N,  480, 067 
600,027,  40« 
048.370.9110 
032.  446^  98& 
610,206.631 

ooo,iia,6ai 

573,^4.100 

8n.2rHi,6n 

807.064,»SS 
'  815.834014 
7IC).  041.308 
S33.734.40U 
852,28:^,017 
800,  ^2:1. 2(m 
901.^*5,755 
94e,0O6.t&4 
082,104,827 
978.510.502 
041.  «^:,  222 
1,007.  593, 638 
002,225.185 
760.224,700 
578.7ftO,5aO 

1870 . 

mi 

1873...... 

1873 

1874.,,-, 

1B70 

1877...... 

1«78 

l«70...... 

18B0 

lS8t 

1182. „,,, 
1IS83...... 

1BS4. 

1885 

i«He..,,,. 

i88a....„ 
im. 

im 

1B»2. 

Ifl03...... 

iee4 , 

18»5 , 

io.o»fi,eoo 

10,023,000 

lu,  :to3,  rm 

I0.&7*,fl00 
10,706,300 

]0.99a;,»oo 

1L,Q85,44M> 
11.1^0,^1 
ILSOO.tOO 

n,s«ii.4oo 

12,tK!7,Oao 

12,011833 
13,125^885 
n.  £01,300 
13.004,792 
14.23&.38S 
14,533,(l»3 
14,850,414 
15,  :^  025 
15.053,883 
10,019.501 
1*1,410.361 
10,434,087 
15,  4S7,  400 
ltt,S04,e^ 

8340,020,440 
360.040,056 
321.  bet  0!W 
33.20».7.75 
31W,  510.  io:t 

3lU,fl33,5i>a 
307. 105.  two 
320,511,703 

311,  7^1. 154 
3fla.Wi],5*]9 

433,  oou.  *m 

611,540,  luU 
8^,^&.0&1 
004,382,913 
601.050,274 
6«3.137.r^ 
Oil.  750.  520 
507,2*0.112 
&0(».  02?i,  137 
-44.  m  im 

570.  740. 155 
S47,«82,20J 
538,780.747 
483,yO0,l-JV 

Non. — Some  of  the  figurea  above  agree  exactly  with  those  of  tlie  census  for  the  eovrMpondinf 
year.  In  other  cases,  for  censas  years,  the  numbers  of  animals  as  reported  by  the  I>ep«1iii6nt  diflbr 
somewhat  from  those  of  the  census. 
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Table  VI. — Cattle  aiatiaties  {additional)  hy  States, 
[From  the  Bleventh  tlnitod  States  Cenaun.] 


I 


Neat  cattle  on  fanu8,  June  1, 1890. 


States  and  Territories. 


Quality  or  breeding. 


Total  oxen, 

cows,  and  |  In^AM.  ««« 

Ue.        I  recorded.  |  ^^  j^j^j^^^ 


Percent  ago  according 
to  quality  or  breeding. 


Common   I 
native  or 
low-grade. 


Pure- 
bred. 


Grades!   Com- 
|one-balf|  mon  or 


or  over,  native. 


The  United  States '  51, 363, 572        506. 060      8. 257. 980     42, 509, 523  ' 


.99       16.08 


North  Atlantic  l>i vision 5, 461 ,  724  I 


96,661 


896,528!    4,468,535  I      1. 77  |     10.41 


81.82 


Maine 299,110            5,506  79,542  214,062 

New  Hampshire 222,888  i         3,.'i42  42,679;-      176.667 

Vermont '  395,288,          6,306,  90,929  298.053 

Maaaachuaetto '  256,128            8,473  i  05.655  |  182,000 

RliodelHland ;  34,777            1,248  9,607;  23.832 

Connecticnt 203,661  I          7,424  43,914  162,323 

New  York 2,131,392  32.05:J  327,972  1,771,367 

NewJcrsev 212,062            6,480  36.843  I  168,739 

Pennsylvania 1,706,418  25,629,  199,297  1,481,492 


Sonth  Atlantic  DiviHiou 3, 890, 107 


Delaware 

Maryland 

District  of  Columbia. . . 

Virginia 

Wnt  Virginia 

North  Carolina 

Sonth  Carolina 

Georgia 

Florida 


51,844 
267, 189 
988 
747, 334 
566,066 
630,903 
268,293 
873,926 
483.564 


1.84 
1.59 
1.60 
3.31 
3.59 
3.65 
1.50 
.3.06 
1.50 


26. 59 
19.15 
23 

25. 63 
27.88 
21.56 
15.39 
17.37  I 
11.68  I 


71.57 
79.26 
75.40 
71.06 
68.53 
74.79 
83.11 
79.57 
86.82 


28,293 


288, 420       3, 573, 394 


.73  i 


7.41  I 


91.86 


1.018 
6,225 
59 
7.291 
3,042 
3,461 
2,053 
3,931 
1,213 


Vorth  Central  Division  . 


24,572,400 


Ohio I  1,783,387 

Indiana ,..  1,511,908 

IlUnoia I  3,063.119 

Michigan 1,046,771 

Wisconsin '  1,647,947 

MinnesoU 1.373.579 

Iowa 4,895,550 

Missouri 2,969,716 


297,303 


North  DakoU. 
South  DakoU. 
Nebraska 
Kansas — 


281,874 

687,919 

2, 142, 597 

3, 188, 033 


Booth  Central  Division. 


11, 724. 483 


36,466 
23,538 
42,872 
17,468 
13,866 
10.825 
60,295 
38,443 
1,996 
4.527 
17,  593 
29,  415 


9.651  { 
47.442 
233 
110,946 
41,971 
31,474  : 
12,544  ' 
^  28, 148 
•  6.011 


41.175 
213, 522 
696 
629,097 
521, 053 
595,968 
253. 696 
841. 847 
476, 340 


1.96 
2.33 
5.97 
.97 
.54 
.55 
.76 
.45 

or, 


18.62  I 
17.76 
23.58 
14. 85 
7.41 
4.99 
4.68 
3.22 
1.24 


79.42 
79.91 
70.45 
84.18 
92.05 
94.46 
04.56 
96.33 
98.51 


5,457,320     18,817,777  i       1.21       22.21  '      76.58 


433,849 

294,954 

752,556 

230.310 

205,021 

134, 397 

,  463,  856 

696,046 

33, 774 

74.468 

392,  326 

745, 763 


54,260 


Tennessee. 
Alabama  . . . 
MiMtissippi. 
Louisiana  . . 

Texas  

Oklahoma . . 
Arkansas  . . 


965,3 
875.1 
914,7 
581.1 
6,201, 
126,  S 
992,6 


Kentuckv I    1,066,091 

"'•,  339 
..976 
78 
.103  , 
,552 
1,95,'i  I 
:,  689  i 


^eiitem  Division 5, 714, 858  i 


16, 172 
9,844 
2,767 
3,217 

1,  430  I 
17,971  I 
384  I 
2. 469 

29^543 


793,009 


1, 293, 073 

1,193.416  ; 

2,267,691  , 

798,993  ' 

1.429,060 

1,228.357  , 

3,371,399 

2,235.227  ! 

246,104  i 

008,924 

1.732.678 

2.  412, 855 


2.07 

1.56 

1.40 

1.67 

.84 

.79 

1.23 

1.29 

.71 

.66 

.82 

.92 


24.60  I 
19.51 
24.57 
22    ! 
12.44 
9.78  ; 
29.90  I 
23.44 
11.98 
10.82 
18.  3J 
23.39  I 


73.33 
78.93 
74. 03 
76.33 

86.  72 
89.43 
68.87 
75.  27 

87.  31 

88.  :.2 
80. 87 
75.69 


10. 876.  614 


.46 


6.77    92.77 


157,503  ; 

112,443 
22,519  I 
23.595 
10.  O.')0 

430.334  , 
13.876 
2:1,289  I 


892, 416 
843. 052 
850,690 
887,966 
569.  617 
5,  753.  247 
112,605 
966.  931 


1.52  i 
1.02 

.32 

,3.1 

.25  I 

.29 

..30 

.25 


14.77 
11.65 
2.57 
2.58 
1.73 
6.94 
10.03 
2.35 


822,112       4,863,203 


.  52       14. 39 


83.71 

87.  33 
97.11 
97.07 
98.02 
92. 77 

88.  77 
97.  40 

85.00 


Montana 

Wyoming 

Colorada 

New  Mexico  . 

Arizona 

Utah 

Kevaila 

Idaho  

Washington . 
Oregon  . 


691,898  3,574  '  69.387 

1  685,969  1,918  .'V9, 497  ' 

!  717,861  5,.')24  ,  240,340 

.077,511       .'■.59  80,40S 

268.122       223  14,813 

I  200.266  2,501  26,560  i 

I  210,900       807  19,621  ' 

219,431  1,285  i  10.220 

:  255.134  2,129  ■  20,800  I 

.520.648  3.687,  39,905 

CalTfomia 1. 367. 118  7.  336  1  231, 486  1 


618,937 
624,  554 
471.997 
487, 544 
253.086  I 
171,205 
190.  472 
207.920  1 
232, 196 
476.  996 
1, 128,  296 


.28 
,77 
.10 
.08 
1.25 
..'{8 
.59 
.83 
.71 
.54 


10.03 
8.67 

33.48 

15.48 
5.  53 

13.  26 
0.30 
4.66 
8.16 
7.68 

16.93 


89. 4.-) 
91.05 
65.  7,-) 
84. 42 
94. 39 
85. 49 
90.  32 
94.75 
91.01 
91.61 
82.53 


NO.  OP  COWS.  fOa/>OC    3 00,000  3OO,CO0    400,000    SO0.OO0    $00,000    700,000     600,000    900,OCO   t,O0O,6O9 


Alabama  -  -  . 
Arizona  -  -  .  ^ 
Arkansas  •  -  - 
California  -  -  - 
Colorado  -  -  - 
Connecticut  -  - 
Delaware  -  -  - 
Dl9t.  Columbia 
Florida  ,  -  -  - 
Georffia  -  -  -  - 
Idaho  -  .  .  . 
Illinois  -  -  *  - 
Indiana  .  -  -  - 
Iowa  -  -  *  . 
Kansas  -  •  - 
Kentiiclcy  -  -  * 
Louisiana  -  -  • 
Maine  -  -  -  . 
Maryland  -  -  . 
Massachufie  tts 
Michigan  .  .  - 
Minnesota  -  •  - 
Mississippi  -  - 
Missouri  -  '  ■ 
Montana  -  -  - 
Nebraska  -  •  - 
Nevada  .  -  -  - 
New  Jersey  -  ■ 
New  Hanapshlre 
New  Mexico  -  - 
New  York  -  >  - 
North  Carolina 
North  Dakota     - 

Ohio 

Oklahoma  -  -  > 
OroiTon  -  -  .  - 
Pennsylvania  - 
Rhode  Island 
South  Carolina 
South  Dakota  - 
Tennedsee  -  - 
Texas       .    -    .    . 

Utah 

Vermont  -  -  - 
Virginia  *  -  - 
Washinflton  -  - 
West  Virginia 
Wisconsin  -  - 
Wyoming-    -    -    ■ 
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Table  YIL-^Farm  9iaii»Hc$  by  States, 
[Prom  the  Etoyenth  United  States  Censas,  1880.] 


.  8teteeuidT«rTitoiies. 


Tbe  United  SCatee.. 
Veitk  Atlnntie  Dtvielon. . 


ICaine 

Kew  Hampehire . 


Maaaaehuaette.. 


CMineetiottt  .. 
KawTork.... 
Hew  Jeraey... 
Pannajhrania. 


Baath  Aflantie  IMriaion . 


Delaware 

Maryland 

Diatriet  of  C<dumbia. . 

Virginia 

West  Virginia 

North  Carolina 

Booth  Carolina 


Georcia. 
Floriaa.. 


Vwth  Central  Di  viaion . 


Ohio. 


minoia 

Michigan 

Wiacooain 

Minneaotn 

Iowa 

Mlaaonri 

North  Dakota. 
South  Dakota. 
Nebraska 


SoQth  Central  Division. 


Kentucky.. 
Tennessee . 


Hisaiasippi . 
Loaisiana... 

Texas 

Oklahoma. . . 
Arkansas... 


Western  Division. 


Montana 

Wyoming 

Colorado 

New  Mexico . 

Arizous 

Utah 

Nevada 

Idaho 

Wsshington  . 
Oregon  ...  — 
Califomia  . . . 


Popula- 
tfou. 


62,022,250 


17,401,645 


061.  OM 

876,580 

882,422 

2,288,943 

845,606 

746,258 

5,007,853 

1.444.838 

5,258,014 


8.857,920 


168,493 
1,042,380 

230,392 
1,665,060 

762,794 
1,617,947 
1, 151, 149 
1,837.853 

391,422 


22,362,279 


8,678,816 
2,192.404 
8,826.851 
2,098,889 
1.686,880 
1,801,826 
1,911,896 
2,679,184 
182. 719 
328,808 
1.058.910 
1. 427. 096 


10.972,893 


Persona 
*' in  agri- 
culture." 


8,477,691 


1.080,030 


Farms. 


4,564,641 


658,569 


78  517 
41,285 
58,505 
60,116 
11.576 
45.243  I 

896.505  1 
68.010 

316,243 


Average 
siseoT 
farms. 


Aeret. 
137 


95 


1,641.959 


18.099 
90,563 
1,706 
257,372 
118,623 
864,956 
322.887 
4U4.996 
62. 750 


62.013 
29.151 
32.578  I 
34.374 
6.600 
20.350 

226.223 
80,828 

211,557 


749,600 


100 
119 
135 
87 
85 
86 
97 
86 
87 


Milch  cows. 


16,511,950 


3,851,061        2.110, 


AU  other 
neat  cattle. 


84,851,622 


157. 278 
109,423 
231,419 
172,046 
23,948 
127,802 
1,440,230 
161, 576 
927,254 


134  I  1.369,466 


141,8!I3 

118,465 

163,869 

84,032 

10,834 

75,769 

691,162 

60,486 

779,164 


2,520,641 


3.086.618 


9.381 
40,798 
382 
127.600 
72.T73 
178.850 
115.008 
171,071 
34.228 


113 
121 
31  I 
150 
142 
127  , 
115 
147 
107  , 


82.574  I 
142,198 
863 
27.1,634  ; 
188.492  ' 
223,416 
107,184 
287.717 
113,388 


1.923,822 


398.877 
820,435 
480,795 
274.000 
231.311 
188.405 
322,664 
387,535 
43,843 
68.154 
170, 058 
250,541 


251,430 
196,167 
240,681 
172,344 
146,409 
116.851 
201.903 
238.043 
27,611 
50.158 
113,608 
186,617  I 


138   8.240,999 


103  ■ 
127 
86  . 
115  I 
160  I 
151  i 
129  ! 
277  I 
227  I 
190  I 
181 


794,838 
679,287 

1,087,886 
497,611 
792,620 
593,008 

1,498,418 
851,076 
88  289 
210, 240 
505,045 
741, 786 


10,270 
124,991 
126 
473,700 
877,574 
407,487 
101.109 
686,209 
870,176 


16,331,401 


968,554 

932,681 

1,975,238 

519,160 

855,327 

779,671 

8,897,132 

2,118,610 

193,585 

477,679 

1,637,552 

2,446,247 


2,306,883   1,086,772 


144   2, 820, 657 


1,  K58, 635 
1. 767. 518 
1.513,017 
],289,6<K)  I 
1,118,587 
2, 235, 523 
61,834 
1, 128, 179 


3.027.613 


132, 159 

60, 705 

412,  \%K< 

153, 593 

50.820 

207,905 

45,  761 

84,385 

349,390 

313, 767 

1,208,130 


318, 624  ! 
328. 750  I 
360,498  : 
358,094 
236, 138 
428,097 
13,889 
263,793 


337, 328 


179,264 
174,412 
157, 772 
144, 318 
69.294 
228.126 
8,820 
124. 760 


119 
116 
126 
122 
138 
225 
182 
119  , 


364, 516 
345. 311 
292,088 
310. 150 
167  223 
1,003,439 
16.756 
330,165 


8.894,826 


701, 575 
620,028 
583.888 
604.619 
413,880 
.198,113 
110, 199 
662,524 


145,878 


324 


720,767    4,994,091 


l.'),6.15  I 

7,894  , 

36. 730 

23, 171 

6.531 

10,  761 

.^  120 

13. 210 

37,547 

44, 521 

129,202  ' 


.\603 
3.125 

16,389 
4.458 
1,4L»6 

10,517 
1, 277 
6, 603 

18,  056 

2.'>,5:i0  . 

52,894  I 


351 
586 
281 
177 
010 
126 
1, 301 
197 
•231 
271  , 
405 


24,143 

11,684 

76. 948  ' 

18,507 

4,874 

45. 982 

9,273 

27,278 

70. 721 

114, 156 

317,201 


667,755 
674.285 
610, 913 
559,004 
263.248 
154, 284 
201, 627 
102, 153 
184.413 
406,492 
1,049.917 
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Table  VI 11  givers  the  number  of  cows  and  all  cattle  in  countriol 
where  »ueh  ^tatit^tics  have  been  eolleetetL  In  most  eases  an  earlier 
and  lat^r  date  are  g^iven  fo  show  whetlier  stock  raising?  is  increasing 
or  docreiising:.  The  tijit'iirea  iire  taken  chiefly  trnni  uflicial  di>cameiit0. 
Other  sonrces  of  information  arc  the  reports  of  the  statistician  of  the 
United  States  Department  of  Aj^rricnltnrc,  the  StjUesnian's  Ye^fcr  Hookf 
and  *^Agricnltnrai  Returns  for  (ireut  ilritinn/'  whirh  hitter  contains 
some  statistics  of  tlie  irnijortant  luiropcati  e<)nntrie«,  as  well  aa  of 
British  provinces.  Hornctimcs  equally  reliable  authorities  difler.  This 
may  be  duo  Uy  reference  to  iliffcrent  times  of  the  year,  or  one  writer 
may  inchide  a  province  which  the  other  omits. 

In  some  counlries  where  tlic  nnmbcr  of  cattle  is  very  small  hi  propt)r- 
tion  Ui  the  ])opLi!ation  there  are  hirge  numbers  id*  buflahi,  reindeer* 
goals,  llamas,  or  other  aTnmals  for  the  supply  of  milk  and  meat.  The 
statistics  of  Japan  show  tliat  cc»ws  are  nsetl  in  that  country  for  trans*  • 
portation  and  tillage.  Kemembering  these  facts  and  the  difference  af 
devi'lopment  of  dairying  in  ditlerent  countries,  it  is  evident  that  the 
number  (if  c*»w»  alone  docs  nt>t  siiow  the  coTHlition  of  the  dairy 
industry. 

Considering  the  !arg(*  amounts  of  our  dairy  prodii(*ts,  the  develop- 
ment  of  our  ilairy  cattle,  and  the  intensity  of  the  industry  in  many 
sections,  the  United  States  is  the  leading  ilairy  as  well  as  stock-raising 
country.  In  certain  small  districts  of  Europe  dairying  is  extensively 
and  siu'cessfully  carried  on.  It  is  not  of  mu(*li  imimrtaivce  in  sparsely 
inhabited  and  seniicivibzcd  countries. 

Denmark  is  noted  tbr  the  large  Hmmiut  of  butter  of  tine  quality  which 
is  made  there.  In  Bulletin  No. .'»  of  the  United  Slates  Department  of 
Agricultur<%  Bureau  td'  Animal  Industry,  Prof.  ('.  C  Georgcson  giv€« 
the  estimated  butter  yield  of  Denumrk  for  1801  and  the  number  of 
cattle  for  1888.  From  the  available  data  it  is  estimated  thtT^t  there  were 
!>54,f*i»n  cows  in  Denmark  in  ISlll*  whicli  was  more  thiin  05  per  square 
mile,  and  above  43'l  per  tliousautl  persons.  This  small  country  is  less 
than  one  tliird  the  size  of  New  York  i^tate,  it  has  a  denser  population, 
more  tlian  twice  as  unirjy  eows  per  square  mile,  and  produced  in  1891 
about  five  times  as  much  butter  i>er  square  mile  as  was  made  in  New 
York.  Its  milk  and  cheese  trade  is  comparatively  small.  The  number 
of  cnws  |>er  square  mile  is  about  the  same  as  iu  Orange  County,  N,  Y, 
Nine  States  of  the  Union  have  more  cows  per  thimsand  persons  than 
Denmark. 

In  1893  England  and  Wales  each  ha<l  about  one  and  unetifth  as  nmuy 
cows  per  square  mile  as  New  York.  Ireland,  only  two-thirds  the  size 
of  New  Y^ork,  had  about  the  same  t-f>tal  number  of  cows.     WisconsiD, 
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whieb  is  twice 
square  mile  as  1 


large  as  Scotlaiul.  had 


I 

I 

I 


1893  lis  many  cows  per 
i'ouritry  possessed  in  181*0. 

Hollaud  is  a  little  auiiiller  tLaii  Massaehusetts  and  Connecticut 
to^rctlier.  It  had  iu  18i>2  about  two  and  oiielialf  times  as  many  cows 
per  8t[uare  mile  as  Iowa  in  IHIJO,  and  iilniijst  five  times  aw  many  as  Wis. 
consiii  in  1890,  ami  as  many  rows  \yvv  tlnmsand  persuus  as  Kentneky. 

France  is  four  times  as  larj^e  as  New  York,  and  has  as  ^maiiy  cows 
per  squaro  mile,  Germany  is  a  little  larger  than  Fram^e,  and  has  abtmt 
one  and  one-half  times  as  many  vhsvh  per  stjuart^  mik*  as  New  Yfirk, 

Japan  has  a  smaller  number  tit  cows  ]>er  one  thousand  persons  than 
an}'  State  or  Territory,  and  in  1S92  had  less  per  square  mile  than  North 
Carolina  in  181K). 

Australian  Imtter  luis  recently  come  into  some  pioTuinenci  in  our 
foreign  markets,  and  it  is  interestini;  to  nott^  that  the  leading  dairy 
colony  of  Australia,  Viettnia,  which  is  abtmt  one  and  two  thirds  times 
as  larg^e  as  North  Carolina,  <>r  a  little  larjifer  than  MinnesMta,  had  in 
18112  less  than  5  cows  i>er  square  mile,  and  jaodiiced  imly  about  275 
pounds  of  butter  per  square  mile,  resembling  in  thiae  Tes[>ects  North 
Carolina  in  18m 

Canada  is  our  chief  competitor  in  the  foreign  cheese  market,  Reeent 
•tettstics.show  that  its  dairy  interests  per  square  mile  are  compara- 
tively small.  The  appendix  to  the  report  of  the  miinster  of  agriculture 
for  IS*XI  takes  the  following  from  the  census  of  1800: 


Noiaber. 

CapitaL 

Hanfli,    ^   Wa^^e«       ""f^^^^  \      ""^.^^ 
employed,      pmd.        ^^t^HRl.    [    pc«d««L 

CtoMeltetarlai...._ 

1,506 
lift 

MO,  508 

3,013 

f75a,(HI7     16.804,611       fa.7SI,2S8 
liMLiMNI  1        S05.4S1            {)13  501 

From  special  schedules  returned  by  451  factories  and  creameries  the 
following  a<lditioTial  information  is  obtained  (the  ruimbers  refer  to  the 
factory  season): 


of  davB  1  .P^^      ,  P^ 


337  I 
S30 


Gl>.56 


COWB 

t>«troa. 


6107 
5.42 


Price 
prCMliirt. 


10. 00+ 
.20+ 


Pric«of 

100 
TKitimlii 
milk  At 
fnelory, 

10.  n 

.7T- 


oon.li  milk  per  cow-    |H>a»«i«  product  jHir 


poon 


Per 


2,638 
2,862 


perc 

__  _  _l 

Pter  d*y. 


14,  HI 
13.34  I 


Per 


Feriliy. 


260.01  , 


1.47 
.51 


The  fullowiijg  gives  tbe  butter  and  cbeese  production  of  Canadii»  18?^ 


Miide  in 
himiD  dairies. 

M«dt>lti 
factorlM. 

Totel    ■ 
imMliiQtkiifl 

Cht^Au   *.         . 

PtiundM, 

108,714.311 
4»  587, 966 

114 IM1  nf 

Butter               .  .           .  *..     .                             ......«...'' 

Ui  It^W^ 

By  comparing  with  the  previous  tables^  it  will  be  seen  that  in  189() 
the  total  cheese  |>rtMUietian  of  Oaoada  wh8  lesw  than  that  of  New  York^ 
siTitt  hi'i'  iHittei'  production  was  Blightly  greater  than  that  of  New  Yorl^ 
but  less  than  that  of  Iowa, 

1  Hiring  the  ten  years  trom  ISSO  to  181XJ  the  production  of  eheese  in 
("auada  iiicreiiaed  80  per  rent,  and  the  produetion  nf  l>ntter  11  per  cent. 
In  the  siuue  period  tlie  rheese  produetiuu  of  the  I  nited  States  increased 
less  than  i*  jier  cent,  and  the  butter  productiou  50  per  cent.  In  the 
same  time  the  uuujber  of  cows  iiiereased  lit  j^er  cent  in  OaniKhi,  and 
over  IVJ  pel  reid  in  the  United  States,  and  popnhitiou  increased  IL*  per 
cent  in  Canada  and  25  percent  in  I  his  country.  Wisconsin  made  large 
increases  daring  this  time,  as  is  slmwn  by  the  following; 

Per  cent  increa«€  in  ten  yeura  o/ population, cotvajtuturf  and  che^e  jtrodHctioit  in  Canada^ 
Uh  I  fml  Sta te» ,  a n d  \ \  1h o^% »in. 


Cttiuid*. 

traitniaMta. 

Wfttoonilii. 

r^opnlnlltio       »   <»•••■••■»••>■•*■■>■•■«■•■«••*>*■•■*--*-•--- 

12 
Id 

m 
11 

2t 

^iitub*ir  f>f  covrrt  ...,..«.•.•»*...........<.................. 

Oft 

Clit'Ci««  }>'ri>d(ic'ttoo  .,,,..,.,.....•,..,..............••...... 

lao 

liuttvr  ftriMlactioa  ......•..•,.*•...«......••.....•••...,«.« 

7t 

Ontario  is  the  leading  dairy  ])rovince  of  Canada.     It  is  about  four 

times  as  large  as  Michigan  and  has  lesB  than  on)-  half  aw  many  cows  per 
sipiare  mile.  It  produces  about  OTie-tifth  as  uiueh  cheese  i>er  square 
mile  as  is  made  in  New  York.  The  1,011  ftickiries  of  Ont4irio  made  in 
1894,  07,284,547  pounds  of  clieese,  %^abied  at  ^0,441,247.  or  OJ  cents  ]>er 
pound;  it  required  10.54)  pounds  of  milk  Wn-  1  pimud  of  cheese.  I*atrons 
received  an  average  of  77.2  cent«  for  lOi*  ]>ouiuls  of  milk.  The  average 
Ontario  factory  manufactures  about  100,(H*0  tiounds  of  cheese  in  a  season. 
In  some  <"Ounties  where  tlairying  is  a  leatting  lu"aneh  of  agriculture  over 
130  worth  of  cheese  is  ju'oduced  t»er  head  of  the  rural  peqadation.  In 
the  same  year,  1S94,  the  115  creameries  utadc  about  rMMX),(HK)  inmnds 
of  butter,  Vidued  at  $028,200,  or  20.04  cents  per  pound. 

3Iauitobii  has  about  the  same  area  and  chanvcter  as  North  Dakota. 
It  is  now  making  rapid  advanc4.^s  in  dairying.  Twelve  of  the  10  cream- 
eries and  2t»  of  the  42  cheese  fact^uies  have  coninienced  operations 
within  a  year, 

Nr>va  Scotia  is  one  fourth  as  large  as  Nebraska,  In  1891  these  twc 
had  about  the  same  number  of  cows  per  square  mile. 
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In  some  oonntries  detailed  statistics  of  cattle  are  collected.  German 
reports  gyve  the  namber  of  cattle  of  different  ages,  also  the  number 
of  calves  and  the  proportion  of  them  it  is  expected  will  be  raised. 
The  agricaltural  returns  for  Great  Britain  give  the  number  of  cattle 
mider  1  year,  between  1  and  2  years,  and  over  2  years  of  age.  An 
example  of  these  details  is  given  below. 

Example  of  foreign  cattle  etatietics — German  EmpirCf  1885, 


Hones: 

Col  to  under  1  year 

Colts  1  Tear  and  under  2  years 

Horses  2  years  and  under  3  years . 


Total  under  3  years. 


190,022 
194,066 
175,867 

559,455 


HonMis  %  years  and  over : 

Stallions 13,882 

Horses  in  Sf^nlture 2,228,529 

Horses  in  miliUry  service 107, 147 

All  other  over  3  years 613,303  i 


Cattle: 

Calves  under  6  weeks 512,706 

Calves  6  weeka  to  6  months 1 ,  133. 133 

Calves  6  months  to  2  years 3, 422, 347 

Total  under  2  vears 5,068,186 

Number  to  be  raised  as  bulls 91, 752 


Cattle  2  years  old  and  over : 

Breeding  bulls 185,026 

Other  bulls  and  oxen 1,445,204 

Cows 9,086,906 


Total  3  years  and  over 2,962,861 


Grand  total 3,522,316 


Total  2  years  and  over 10, 717, 136 

Grand  total 15, 785, 322 


fOutp  {in  thre4  elaue»)—\^  fine  wooled*  2,  mutton  breeds;  3.  all  others.    Lambs,  yearlings  and 
over  1  year,  in  eaeh  class. 


GemiAnj 

KuiiCHTy 

IndJa 

Italy 

Ketli^Tladdii 
Nfiwfuiiiidliiitid 

Korway , , . 

Ofiuige  Fre«  State 

Para^my 

Folautt.. 

Portugal 

Rottnianifi 

Auftilii  iu  £iira]»f4 

S«tvIb 

Bpftin 

SweMleii 

SwitKerlmirl 

Unit***!  Kingiiuin 

Eti^Unil ....... 

Ii^laDfl  ... ... 

Island  of  Jem4!^y . .  * 

IaIadiI  of  (iuertiiwy 

lnJeijf  Haji. ...... 

SooIUimI.. ,,*...,.. 

W^ftlw. 

Uolted  Stilt**,.. 

Umciiaj  ..,.......»„, 

TeneKiiela .-..,., 


400. 2fl^ 


43,771,205 
6,  010,  WM) 
»,  47fl,  :iO« 


110. 7» 

23,  as 


lg90 

iQ&,im 

1891 

aBi,»4 

isaa 

Z.i3I>,3ai» 

itisa 

St,  009,  Mi 

1891 

i^1»,S$l 

1865 

Iftftn'i 

1§&5 
1«80 


1,017.400 


1.7«t.»70 

0,748 

7,309  I 
423,907 
275.4^3 
10,604.O» 


3. 41%  Ml 
1.212.538 
10.  TSa,  314 
4.47it.ll 
4,350,041 
1?.SQ 

2L1» 

U  177,047 

700.884 

»0,B 

1,3 


■OflMal 


t  LAtMt  ofttelft]  fntHTfiii,  fioblbbcid  18M, 


;AT«n|e«, 
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Tablv  IX. — Population  and  number  of  cow$  per  square  mile  of  land  surface  in  each 

State  and  Territory  in  1890. 


Cows. 


Per- 
sons. 


Cows. 


United  States.... 


ArkaiMM 

CaUfornia... 

Colorado 

Connecticut . 

Uelnwsre 

Florida 

Georgia 

Idaho 

ininola 


Iowa  . 


Kentucky  . 


21.08 

29.86 

.53 

21.27 

7.75 

3.98 
154.03 
85.97 

7.22 
31.15 

1 
68.33  , 
61.05  . 
84.46 
17.47  j 
46.47  I 
24.63 


5.56 

Maine 

5.62 

Maryland 

.04 

Massachusetts  . 

6.23  , 

Michigan 

2.03  ! 

Minnesota 

.74 

MIssiKslppI 

Missouri 

26.40 

16.62 

2.10 

Nebraska 

4.88 

.32 

19.43 

NoTa«la 

N.  Hampshire  . . 

New  Jersey 

16.00  ^ 

New  Mexico.... 

27.25 

New  York 

9.04  ; 

North  (Carolina. 

0.11  < 

North  DakoU  . . 

3.72 

Ohio 

22.11 

5.26 

105.72 

14.42 

278.48 

21.40 

36.46 

8.73 

16.44 

7.52 

27.83 

6.74 

38.98 

12.38 

.91 

.17 

13.78 

6. 57 

.42 

.08 

41.81 

12.16 

193.82 

21.67 

1.25 

.15 

125.95 

30.24 

33.30 

4.60 

2.60 

1.26 

90.10 

19.50 

Oklahoma 

Oregon 

Pennsylvania.. 
Rhode  Island.. 
South  Carolina. 
South  Dakota. . 

Tennessee 

Texas 

ruh 

Vermont 

Virginia 

Wmthingtou . . . 
West  Virginia. 

Wisconsin 

Wyoming 


'    Per-    ' 

1    HOD*,     i 

Cows. 

.'        ,.»' 

0.43 

.'      3.12, 

1.20 

.    116.88  ! 

20.61 

.    318.44 

22.06 

.;    38.16 

3.55 

.'      4.28 

2.73 

.,    42.34 

8.27 

8. 52 

3.83 

2.  .S3 

.56 

.      36. 39  1 

2.-).  33 

41.27  ! 

6.84 

5.22 

1.06 

..    30.95  I 

7.65 

30.98 

14.56 

.62' 

1 

.12 

KoTB.— Diagram  £,  which  follows  on  the  next  two  pa^es,  serves  to  illustrate  Table  IX.  It  shows 
graphically  the  number  of  cows  per  square  mile  and  the  number  to  each  20  persons;  thus  two 
lines  arc  opposite  the  name  of  each  State  and  Territory.  Twenty  persons  nr«>  tuken  instead  of  100, 
which  might  seem  more  natural,  because  that  Is  nearly  the  num1>er  of  persons  t«»  the  square  mile 
in  the  United  States,  and  in  the  average  for  the  whole  country  there  would  Im^  almost  as  many 
cows  per  20  persons  as  per  square  mile.  When  the  upper  line  is  long  It  indicates  that  the  Industry  is 
highly  developed,  because  a  large  number  are  carried  on  a  small  area.  When  the  lower  line  Is  long 
it  shows  that  dairying  Is  a  i>rinci])al  Industry,  because  the  number  of  cows  is  large  In  pniportion  to 
the  population.  For  example,  dairying  is  highly  develope<l  In  New  York,  lown.  and  Connecticut,  as 
la  shown  by  the  long  upi>er  lines,  while  the  relative  Importance  of  the  industry,  as  shown  by  the 
lower  lines,  is  much  greater  in  Iowa  than  in  either  of  the  other  two.  On  the  other  hand,  the  lower 
lines  for  Soath  Dakota,  Nebraska,  and  Minnesota  show  dairying  to  be  a  loading  industry,  although 
the  upper  lines  indicate  that  It  is  not  highly  develojied  In  these  States.  It  may  lie  readily  seen  which 
States  are  abore  or  l»elow  the  average  of  the  country  by  comparing;  the  lines  for  any  State  with  those 
for  the  whole  country,  which  are  at  the  top  of  the  diagram. 

Tahlr  X. — Pounds  of  cheese  and  baiter  produced  per  square  mile  of  land  surface  in 
each  State  and  lerritory  in  ISSiK 


Cheese. 

Butter. 

Cheese. 

Butter. 

United  States. 

88.45 

405.90 

Maine 

48.  r.6 

568.64 

AUbama 

.12 

282.27 

Maryland.... 

2. 39 

1.100.09 

Arizona 

.10 

1.02 

Mass 

47. 05 

1,294.81 

Arkannas 

.40 

296.43 

Michigan... 

03.  51 

911.  4:{ 

California.... 

31. 82 

173.41  1 

Minnesota... 

54.19 

614.58 

OolonMlo 

1.27 

34.94 

MissisHippi.. 
Missouri 

.11 

280.  20 

Connecticut  .. 

6:J.68 

2. 140. 20 

24.  :m 

649.  42 

Delaware 

.18 

1, 272.  07 

Montana 

.08 

7.:n 

Florida 

.03 

ir>.99  , 

Nebraska .... 

10.51 

441.11 

Georgia 

.22 

24.'>.  56  1 

Nevada 

.47 

4.40 

Idaho 

3.84 

12.95  ' 

N.  Hampshire 

49.  3« 

1.095.22 

Illinois 

184. 8U 

1, 476. 34 

New  Jersey.. 

78.77 

I.  189.:i7 

Indiana 

33.  IH 

1,:{9«J.68 

New  Mexic4». 

.70 

Iowa 

103.54 

2.271.95 

New  York... 

2.  C05.  77 

2.  :jo7.  2:1 

Kansas 

:w.  40 

617.  32 

N.  Carolina  .. 

1.2.-. 

270.  'JO 

Kentucky 

1.62 

725. 00 

N.  Dakota  . . 

2.57 

87.74 

Louisiana 

.Oi> 

46.01 

Ohio 

515.08 

2.  0(»0.  (17 

Clie*»He.     Butter. 


Okhthoma  ...  0.04 

Owiion 5.25 

Pennsylvania  121.32 

RhtMle'^lHland  299.20 

S.Carolina...  .08 

S.Dakota 1  7.21 

Tenue.Hsee  . . . '  2. 42 

I  Ti^xas .  .'VO 

rtah 2.15 

Vermont 677.82 

Virginia 5.44 

Washinieton .  4.80 

\\\  Virginia  .  3.87 
WirtcoUMiu    ..  1,003.03 

Wyoming .16 


9.99 

52.08 

2, 138. 48 

l.ia'».28 

190. 17 

177.  75 

679.77 

122.  56 

22.08 

3, 108. 86 

467.59 

52. 09 

571.38 

1.108.46 

4.39 
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Ta^le  XI, — Rank  of  each  ^ialaand  T^rril&rg  in  1890  in  r^ard  i 
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41 
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17 
35 
20 

ar 
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22 

41 
4 

0 

1 

a 

14 

3a 

10 
17 

2a 

7 
10 

11 

42 
12 
44 

30 

2 
25 
3S 

40 
34 

3 
40 
3S 
24 
10 
13 
30 
15 
18 

;fa 

8 

4 
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27 

s 
? 

10 
41 
20 
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Arkaxittas  , ,,,.,,,^.. .•-*__. ^__. 

UiOirdrnJa , 

1« 

ConQecticnl , ^. -_.,»*,, _ 

It 

D«liwif«.«*.*...«i... _, 

30 

Fiortdj4.,....-.„, ..,,..-.. 

40 

Gt<™-gi*. ---...— -- 

27 

Irtftbo ., 

lllfnoia....,,.,, *...,.,„., 

ludJoiLtt  ,,,...^,,.^.-..^^..,,«*^. 

IT 

JttwJI  ._.- ....... ^^.li. ........ 

n 

KttTiea4r,»n^E    *»>,,...... ..,....><. 

It 

KoiitfH7Tt>* - ..,..,.,,  ^^- 

Si 

Ltiiiifli.A&4 ,......-. ...-^ ... 

44 
H 

Mjiln© ...,,.  .,..„» 

MflrvlaHiS......,-,, .... 

Mufifiiii  jiiiicUM 

IR 

MkhiirJIIl , 

Mirmo«o(ft-„,. 

43 

MiMHtmrr........ 

s 

Mont^iuA p, 

KebrdMkft  ,.,.,.. .,*,., 

% 

Hevadi 

» 

New  IIiiiiip«iliipe .....J 

II 

H 

Kew  Mexico  ...-.-.„ 

40 

N*w  York.. 

i 

Kortli  CafoHo*, *., 

32 

JJorth  Dftk^jla „. „ . 

r! 

tihio  ..... ....,„.......„,. 

4 

Oklahoma ,,..„.... 

4T 

Orijgan -....*.  *•.**.* i, 

22 

Petiuftvlvs^tifa ,  ^ .  p  „.,..« . 

f 

Eho<i«I*liiinL,. 

i 

H«utli  Car^flina  *,**..-  **.,^  *. . . . , 

12 

^ntb  Dakota,., „,.„.* »,..*„ 

U 

T^^»ti ....,,........,,. 

34 

trtah .*....,». * 

20 

Vfrmrint . ....«^... ..>.«..>.<»«. 

1 

Viririiil**-*— ..—....—,.. 

82 

Wn'ikiiiEic™  .,..,,„.  *^,,..^... 

24 

WvN»  Trrffinl* 

m 
t 

Wyoiultig ^.H,, ....... 

m 

Note.— The  above  table  is  baseil  on  data  in  Tables  II,  VII,  IX,  and  X.  The  flrai  three  cdiuna 
•how  the  rank  of  each  Stat«  and  Territory  in  size,  total  population,  and  aKricoltnral  popalailon.  The 
next  two  cohimns  show  their  rank  in  the  total  number  of  cows  and  total  milk  proilaction.  It  win  be 
seen  that  in  almost  every  case  where  dairying  is  extensively  practiced  a  State  ranks  higher  in  total 
milk  production  than  number  of  cows,  showing  the  superior  class  of  stock.  The  sixth  and  seventh 
columns  show  the  rank  in  the  total  production  of  butter  and  cheese.  The  last  four  colomns  show 
intensity,  and  are  more  interesting  in  some  respects  than  any  of  the  others.  One's  opinion  of  the 
condition  of  dairying  in  any  State  is  often  formed  by  the  total  proihiction,  which  depends  largely  on 
the  size  of  the  State.  But  some  of  the  small  States  may  have  a  much  higher  development  of  Uieir 
dairy  industry'  and  produce  more  per  square  mile  than  large  ones  that  pro<1uce  a  large  total,  as  ia 
shown  in  Table  X.  The  ranks  of  the  States  and  Territories  in  regard  to  production  per  squire  mile 
are  given  in  the  last  two  columns. 
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Table  Xlh^Neat  cattle  on  ranges  in  the  United  State; 
[Census  <i^  1890.] 


Ariaona 

dOifonila 

ColoTMlo 

iBdianTeiTitorj 

Ifontana 

H«Tada 


Cattle. 


AM,  768 
241,800 
448,681 
433,680 
750,610 
78,047 


Kew  Mexioo 

South  Dakoto 

Texan 

Wyoming 

Total  Fnited^tatee 


CatUe. 


1,054,022 

29,033 

2,342,083 

248.097 


6,285,220 


Table  XIII. — Average  value  of  a  cow  in  the  United  States  for  the  years  stated, 
[U.  S.  Ceusas  and  DejNurtment  of  Agriculture.] 


Yean. 

Amount.  ,                             Tears. 

Amount. 

liso 

$20.02 
30.82 
89.11 
23.27 

1891 

$21.62 
21.40 

IfltO                               X           

lg»2 

IgfO          

1893 

21.75 

isw 

1894 

23.18 

UK        , 

29.69 
22.13 

1895 

21.96 

1890..     .    .... 

Tablb  XIV. — lUgistered  or  pedigreed  cattle  of  selected  breeds  in  the  United  States  and 
their  values  {estimates  furnished  by  the  secretaries  of  the  respective  breeders*  associa- 

[From  Report  for  1886,  TTnited  States  Department  of  Agriculture.] 


Breed. 


Registered.     Living.    |  Average. I      Total 


AberdeeBAngoa. 
AyrahiTe 


GooiiAer . 
Hereford. . 


12,867  I 
10, 187  I 
4,947 


Holsteia-Friesian. 
Jersey  


21. 138 
51.000 


3,500  ' 
6,433  : 
8,000  I 
3,100  I 
14.000  I 
20,081 


I 


$300 
100  ' 

149  I 

300 

200 


$1,050,000 

643.300 

648,000 

461,000 

4, 200.  000 

4, 016, 200 


[For  the  year  1895,  as  reported  to  the  Dairy  Division.] 


Ayrshira 

Brown-Swiss 

Devon 

Datoh'Belted 

Qnerasey 

Bolatein-Frieaian 

^ereey 

**lCataM  SUte"  Jersey 
"Red  Polled 


18,750  , 

1.930  I 
17.007 

971  I 

12.547  I 

90,325  i 

150,000  I 

3.927 

4,408 


9,375 

1,200 

14,500 

720 

8,500 

70,000 

100,000 

2,800 

3,000 


$100 

150 

81 

200 

165 

100 

100  I 

55 

80 


$937,500 

180,000 

1, 174,  500 

144.000 

1,  402,  500 

7, 000, 000 

10, 000,  000 

154,000 

240,000 


I 


Table  XV. — Growth  of  the  factory  system  in  the  United  States— States,  years,  and  number 
of  factories,  from  various  sources. 


United      <  Coonecti- 
States  cut. 


Tear.l   No. 


_l.- 


1850 
1860 
1861 
1864 
1870 


Wiscon- 

HiD. 


8  ,  1851 
10  I  1870 
56  1880 
1890 


402 
1,313 


Dlinoi8.         Iowa.     '    Maine.    ;  New  York.       Ohio.     '  Vermont. 

Year.  No.  Year.  No.  I  Year.  No. 
1 


Year.  No.  Year.  No.  i  Year. 


1  I  1862  I      I  186C 

7  1874  '    45  ,  1870 

16  1875     200  1874 

60  :  1890  i  266  1888 

....  1894     530  I  1894 


No.'  Year.  No.'  Year.'   No 


1     1869  I     1  1851  ! 

14  I  1874     40  1861  I 

45  I  1880  i  41  I  1804 

468  I  1890     42  !  1865 

870     1894  j  58  ,  1874 

I  I  I 


1 

269' 
484 
1.018 




1850 

2 

1870 

28 

1862 

I 

1874 

:j2 

1874 

,108 

1880 

85 

1880 

'452 

1890 

|124 

1890 

361 

1894 

|250 

1841 
1864 
1865  {  30 
1872  150 
1874     175 


The  first  cheese  factory  and  first  creamerj  were  started,  respectively,  in  li^e^  Yot\l  in  YftSV.  mA 
mi;  in  imnais,  198S ModlS70;  JBlowB,18e6 and  1871.  ^ 


49 


DAIR7    STATISTICS   RELATINa   TO    SEVERAL    STATES, 
LATER  THAN  1890. 

[Sapplied  by  rariociH  Stato  anthorities.] 

CAIuIFORI^IA. 

[From  Louis  TomMini,  manager  DairymeD's  Union  of  California.] 

Cows  in  the  State  [1894],  total,  333,310. 

Uae«l  for  batter,  207,444 ;  for  cheese,  19,200;  for  the  milk  trade,  106,666. 
Dairy  prodacts  of  State,  1894  (estimated) : 

31,116,600  ponnds  batter,  at  19  cents $5, 912, 154 

9,000,000  poonds  cheese,  at  9  cents 810,000 

50,000,000  gallons  milk,  at  12  cents 6, 000, 000 

Skim  milk,  etc.,  made  into  pork 1, 037, 220 

Calves  (333, 310),  at  $2 666,620 

Total  valne  average  yearly  products 14, 425,  i>94 

Other  California  yearly  prodacts  for  comparison :  Wheat,  $16,128,381;  gold  and 
silver,  $14,000,000;  fmits,  $11,025,000;  grapes  and  wines,  $8,150,000;  sheep,  lambs^ 
and  wool,  $7,588,850. 

C0XIO2CTICUT. 

[From  the  annnal  report  for  1805,  of  C.  S.  Burlingame,  State  dairy  commissioner.] 

62  creameries,  located  in  62  different  towns. 

Batter  prodaced  by  same  in  one  year,  4,230,156  pounds. 

Average  per  factory,  68,228  pounds. 

NoTB. — Several  creameries  sell  milk  and  cream  mainly,  making  very  little  butter, 

II^DIANA. 

[FroBi  township  aaaeasors'  retams,  famished  by  S.J.  Thompson,  chief  Indiana  Bureau  of  Statistics.) 

Cattle  and  dairy  products  for  April  and  May,  1895: 

Jerseys,  49, 136  ;Holsteins,  9,606;  Shorthorns,  55,255;  all  other,  813,495. 

Cattle  died  in  past  year,  27,011.     Milch  cows,  468,043. 

Milk  proiluced  in  year,  145,396,868  gallons;  butter  made  in  year,  35,200,916 pounds; 
cheese  made  in  year,  394,645  pounds. 

Note. — Figures  rather  below  the  facts,  as  some  returns  were  omitted— for  example, 
about  50  creameries  and  cheese  factories. 

IL.L.INOIS. 

n^vUmates  of  dairy  products  for  1893,  made  hy  the  Illinois  State  Dairymen's  Association,  W.  H, 
Hostetter,  secretary,  for  the  souvenir  Illinois  dairy  exhibit.  World's  Columbian  Exposition.] 

Value  of  milk  consumed f  21,  024.  000 

Value  of  condensed  milk  and  cream 1, 022, 000 

niinoifl  milk  sent  to  St.  Louis,  Mo 402,960 

Butter  and  cheese  sold  on  the  Elgin  Board  of  Trade 8,  315,  286 

Creamery  butter  and  cheese  sold  outside  the  Elgin  district 6, 927, 519 

^^ry,  or  farm-made  butter 31,  000, 000 

^immilk,  etc.,  fed  to  stock,  value 7,000,0(X) 

Total  value — annual  products 75, 691,  765 

IOWA. 

[From  the  annnal  report  for  18W  of  W.  K.  Boanlman,  State  dairy  commiNsioner.] 

CreamerieSf  etc, — Of  the  99  counties  in  the  State  95  have  creameries  or  cheese  facto- 
'We;  2  counties  have  only  cheese  factories.     (See  map  of  Iowa  upon  the  opposite 
l^e.)    Of  the  855  establishments  reported,  64  were  cheese  factories,  20  made  both 
9470— No.  11 1 
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T>utter  and  cheeses,  and  tbo  rest  only  butter;  2S2  were  cooporatiTe  roDo«rn««  183 
wore  owneil  by  stock  conipfioies,  438  were  pniprietaryj  and  of  52  the  organization 
or  ownetBhip  was  Tipci?rtain;  546  of  tbes©  creanierioi  use  Hepamtorj?)  131  are  ope- 
rated npon  the  cream -gat  horing  plaa,  and  106  combine  tlio  two  sjra  tenis;  Tlfl  r<?ceive 
milk,  456  pay  for  it  on  ba;8is  of  fat  tests,  and  IWI  by  weight;  525  creamen^fi^  aircrago 
lOS  patrons  each;  there  are  80,000  creaniery  patrotiB  in  the  Btate;  516  cre&m<9rl«« 
averftgo  8i54  t^ows  eaeh,  atrd  the  whole  number  of  cows  contrtbatifig  to  Iowa  <simAOi- 
eries  U  about  676,000.  The  total  outpat  of  tlie  factories  for  the  j&ar  ia  estiMatefl  ai^S 
$13,300,000  in  valne^  an  average  of  $15,555  per  factory.  f 

Shipnienta  of  batter  from  Iowa  by  raih  iJJtK),  71,2.55,796  ponnda;  1891,  S4,»i4l0Jltf 
pounds;  18H2,  60,112,931  pouada;  1893,  54372,9m  pounds ;  1894,  52,649.284  pound*. 

Estimated  home  consumption,  20JKX>tOOO  pounik  for  13^M, 

J/47Jt.=Eleveu  cities  in  tho  State,  having  a  conibined  papalatioo  of  3S0,07S,  bar* 
383  wagons  and  stores  which  anpply  the  milk  from  7,318  cows,  to  32,211  famili««,  and 
460  hotels  and  boarding  houses.  Tbia  milk  is  valued  at  $626,*60,  or  $85.63  per  cow* 
Tlircc  thousand  nine  hundred  and  tbirty-hre  t«ists  of  milk  in  1898  gave  av«rag«*  of 
3*59  per  cent  of  fatj  3^984  such  teste  in  lH9i  gave  average  of  3.79  per  cent  of  faL        ■ 

[Tlit»ft«i;retft7y  of  the  State  boArd  of  «griou1tare,  n,  Walltor  McK^f^n,  fiiraishee  netunw  to  tb«1  beard, 
tttid  fl^arwi  irma  SUtu  amieaiwnf '  rvtnfns.    All  t^  the  ymr  1864.]        * 

Number  of  fanns _,..,...... .................  ..„,*. 6S^44N) 

Number  of  mikh  eowa.„ , ***-**-.-,  141,368 

Viilnvof  cowH .,., ,..,. , .,„.„„,--,,.  #35.314.00$ 

N iim bcr  of  creameries  and  cbee«e  factories ..,..* ........*. ...^  Cfft 

Butter  urndtLi  in  creameries,  etc. «......*.**................. . .pontidi . .  2,  513, 

Cheese  made  in  faufcoriea........... .... ,... -.,.-.„>, do,  — *  5ClO,(Mi 

(The  returns  were  regarded  aa  incomplete.) 

MlCmGAN. 

[FiHjm  the  Slate  (vODBua,  Jnnfl  I,  18*4*  Wuiiblafftoii  GurUoer.  i»ecrel«rj  of  itftte.J 

Milch  cows _..„..,..,. _.,,...- _,_...,  501^390 

Milk  produced  nn  farm* . .-.- gallona, .  213,  fTTO,  373 

Yalae  milk  and  cren  m  sold  from  farms  ..-*..*_*• ,.,.., $%  970*  385 

Butter  made  on  farms ...,.....,, * poutida. .  49, 951, 31B 

Cheese  made  on  farms  ...«.._..... ,,,.,.,..,,,-.,, do ... .  306,  M^ 

Viiluc  butter  n ml  cbeeao  niadi*  i a  factories , , , .  $U 708, 431 

Creameries,  cheese  factories,  etc .,,..,.. niiutber. .  225 

Capital  invested ,.,.,,..,. ._.... ...  $810,  741^ 

Kmploy eea^  averaj^e  number  *.*........*.. ..._..,_.  010 

Average  wagt^s; 

Skilled  laborers..... .....„,-... ft9S 

Unskilled  laborers  . . ,,.....,... — . ,. ,-..  fLOt 

Total  wages  paid  ...-, , ...  $196,564 

Ntunber  of  mouths  in  upef atfon^  average  - . .,,..,......  7f 

Miitonala  used,  value , ....... .,. $1,310^870 

Products,  total  value. ...-- .-.  1,70^431 

(One  to  six  factories  not  reporting  on  aome  items,  but  do  not  materially 

alTaoi  these  reaulta.) 
Cattle  in  Michigan,  1894: 

Cowa................... --.... .........,-.,..,.,. 506,  ^a 

Working  oxen ..,,,... ..,.. ...  II,d09W| 

Others,  all  agea...... ,.,. ...... ,,.,-.  „.,. ^.. .....  554,  .ISS  ^ 

7hia/ .._,.... l,072,IMfl 
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others,  by  ages: 

Under  lyeur 242,220 

1  year  and  under  2 198,548 

2  years  and  nnder3 89^821 

3  years  and  over 23.994 

PLJ.\>bred  oatUe,  by  breeds : 

Angns 67 

Ayrshire 37 

Brown-Swiss 3 

Devon 48 

Galloway 553 

Gaemsey 83 

Hereford 444 

Holstein 1,714 

Jersey 3,855 

Bed-Polled 131 

Shorthoni 4,059 

MINNESOTA. 

(Ttom  £.  J.  Graham,  aMistant  State  food  aud  dairy  commissioner,  aud  P.  D.  Wildt,  commissioner 

of  statistics.] 

Creameries,  1893 : 

Total  number  establishments 253 

On  separator  plan 147 

Subsidiary  skim  stations 53 

On  cream-gathering  plan 87 

On  mixed  methods 16 

Cooperative  creameries 150 

Proprietary 72 

Owned  by  stock  companies 31 

Estimated  products,  1893 : 

Creamery  butter,  23,000,000  pounds,  at  21  cents >4, 830, 000 

Farmdairy  butter,  7,000,000  pounds,  at  15  cents 1,050,000 

Farm  dairy  butter,  7,000,000  pounds,  at  10  cents 700, 000 

Factory  cheese,  2,000,000  pounds,  at  9  cents 180, 000 

Estimated  proilucts,  1895: 

Creamery  butter,  27,000,000  pounds,  at  20  cents 5, 400, 000 

Value  of  farm  dairy  butter 2,000,000 

Notes. — Thirty  thousand  farmers  are  patrons  of  creameries;  806  separators  are 
need,  of  17  styles  and  from  5  makers;  92  creameries  built  iu  1892-93  are  all  on  the 
separator  plan  and  are  cooperative  concerns.  Within  the  last  year  reported  the  pro- 
portion of  creameries  using  the  separator  process  has  increased  from  45  per  cent  to 
60  per  cent  of  the  whole,  and  those  operated  on  the  cooperative  plan  from  42  to  60  per 
cent.    Cheese  factories  decreased  in  inimber  from  129  to  65. 


Tear. 


isn. 

1S73. 
1875. 
1jC7. 
1879. 
1881  . 
liifQ, 
1885. 
U87. 
1889. 
1891. 
1892. 


106.  016 
155.454 
176.278  I 
2(H),  370  I 
225,516  I 
221,213  : 
288.  H96 

a:{9,  93:j 

392,027  ; 
412.  036 
424,881  ! 
411,340 


Ituttcr. 

Pounds. 
7.  356. 768 
111,140,316 
VJ  029,371 
1:^443.195 
i:.  639.069 
l<i,052.020 
-'■1.52:),  357 
,1.495,074 
>.  117. 172 
:-Li,  165, 137 
;;7,  203,  945 
28. 041,  476 
35, 864,  832 


Cliees*'. 

Pound  jf. 

409. 147 

1.031.510 

1.  WW.  990 

H29.  075 

586.  448 

522.  456 

615.  497 

850,843 

1,  ()74.  251 

1,274.076 

1,  374.  555 

868.  567 

l,075,5-i5 


Population  of  Miiiii6W^/ 1870—439,706;  1^75—5^7,401;  1880— 780,73^;  l^^— \A\", 


[From  S.  0.  Bttftaett^  mc rotary'  SUt«  DaItj  a 
m  for  1^94 : 

Dunber  of  CO  wi  , . .,,..,.,  ^  ,,,..-. . .  ^ . . . . ..,.__,.  Si^^ 

f  mllie  of  cowH  ______ .....^.. ....... ,_.... fl2,50;J,M?*6 

Ct«ftmerie{».  etc ,. .,,- aiuiibeir..  y^T 

Butter  inadf^  in  creameirie* . . . . ,  _ , , .  pouDdii . .       7,  072, 5^8 

Butter  lijiide  on  farmti  _,........ ........ . do ., .,     30,  %^,  TS 

'"'^'*^Hi5  iimil©  in  factories * .....  do ... .  8»5, 07(1 

)  mjide  on  farms  , --. -,,,.,„.,- -. di>,..*  &10«2U 

©talprodnct,*, ,.--....,. ..-, ..gmlloiis..  %m^m&,m 

m  valaeoftotiilaink... ._,..,.-...-_....-.--_.„.-..  flt,»43,3$l 


:N^r\?  YORK, 

[FfoiQ  npoFi  far  ISM,  uf  thf  if  agrlealtiuv,  Fred.  C.  Bcbrmub^ 

York  hat  60  coimtieH  j  Uuttpr  ana  cneei      ftutorio«  are  oper&led  la  48  cif 

'  butler  factories. ........ , , 


ii«t»liahiEieiit0 


'triea^  etc  , 
e8>  «to .. 


do...  ll5,7eo,3» 


XOR     Li   i>A      >TA. 

Ill  i«fK>ru  af  StHte  Mi««son  for  1@M,  cnmplled  by  dejiortiupiit  nf  «^caltur«  uid  labor.  A.  H. 

MiloU  (30WS,  2  yenra  old  and  over.,-. U4, 98& 

Vuluocjf  rows  .. ,,-........ . $1,3S9,S32 

Creameries,  cheese  factories,  etc 24 

Butter  and  cheese  made  in  same  uot  given. 

Butter  made  on  frirms ponnds. .  4, 428, 157 

Cheese  made  on  farms do 100, 891 

Milk  sold  from  farms do 791, 306 

OHIO. 

[From  the  office  of  the  secretary  of  state,  furniHhed  by  F.  B.  McNeal,  dairy  and  food  oommiasioiMr.] 

Milch  cows  (1893) 588,071 

Batter  made  on  farms pounds. .  49, 737, 882 

Batter  made  in  creameries do ... .     4, 177, 414 

Cheese  made  on  farms do . . . .        882, 080 

Cheese  made  in  factories do 13, 824, 096 

Milk  sold  from  farms,  excluding  that  sent  to  creameries,  etc  ..  .gallons..  22,095,825 


YEARLY  DAIRY  PRODUCTS. 
(From  the  Ohio  Farmer,  1872.] 


Year. 

Butter. 

Chee»e. 

Tear. 

Batter. 

CbeeM. 

1861 

P<ntnda. 
35,442.858 
34,065,629 
81,121,275 
31. 14X,  876 

Pounds. 
20,  .637. 253 
20, 752. 097 
19, 130, 750 
18,097,095 

1865 

Pounds. 
82.450.189 
86, 344, 608 
34.833,445 
37,006,378 

Pimndr 
1«»M7 
23.198 

1882 

1866 

1863 

1867 

19,  MS 

/^ar 

1868 

17.814;S 

58 


TEBMONT. 

[Ftom  G«Mge  W.  Ptarae,  Moretaiy  Vermont  Dtiiymsn'a  ABMoiatiim.] 

bttmato8forl8»3-M: 

MUehoows 226,000 

Value  of  Mme $6,625,000 

GroMnories  and  oheete  fftotorieis 260 

Butter nuida on fknna pounds  .  18,000^000 

Butter  made  in  OTMrneries do 18,000^000 

Cbeeeemedeonfkrnia do —    1,000^000 

Cheeee  mede  in  factories do —    2,000,000 

(PartiaUy  based  upon  retume.) 

WASHINGTON. 

[From  coRWDondent  in  Chicago  Prodaoe.1 
Ertimatee  for  1805: 

Cieameriee  an  d  cheese  fsMstories 62 

DaUy  output  of  same— 

Butter pounds..  7,000 

Cheese do....  2,400 

Annual  products  of  the  State — 

Butter pounds..  2,190,000 

Cheese do....      647,000 

Consumption — 

Butter pounds..  2,920,000 

Cheese :..do....      790,000 

KOTB. — ^In  1801  the  State  produced  only  6  i>er  cent  of  the  butter  and  cheese  there 

**"**^  WISCONSIK. 

[From  the  Stste  oensus  of  1896,  famished  by  H.  C.  AdunA,  dairy  and  food  commissioner.] 

Fums 150,801 

MOchcows 842.039 

Yalneof  cows $17,442,144 

Creameries 753 

Cheese  factories 1,337 

Butter  made  on  farms  and  in  creameries ])oand8 . .  74, 653, 730 

Cheese  made  on  farms  and  in  factories do 52, 480, 815 

Milk  produced  on  fsrms,  estimated gallons..  315,000,000 

Yalue  of  annual  dairy  products,  estimated $30,000,000 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agbioultubb, 

Bureau  of  Animal  Industry, 

Washington^  D.  (7.,  July  15, 1896. 
SiB:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
pnblication  as  a  balletiu  of  this  Bureau,  the  manuscript  containing  a 
report  of  investigations  upon  the  cultivation  of  tlie  tuberculosis  bacil- 
las  upon  acid  media,  and  of  some  further  experiments  with  reference  to 
the  effect  of  tuberculin  upon  the  milk  of  cows. 

These  experiments  have  been  conducted  under  the  immediate  super- 
Tfwop  of  Dr.  E.  A.  de  Schweinitz,  assisted  by  Drs.  Marion  Dorset  and 
£.  O.  Sehroeder,  and  the  publication  of  the  results  obtained  will  furnish 
a  c^onyenient  and  desirable  method  of  preserving  and  distributing  the 
results  of  scientiflto  investigations  in  this  important  part  of  the  work 
of  this  Bureau. 

Very  respectfully, 

I).  B.  Salmon, 
Chief  of  Bureau, 
Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 
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tier  cxpeiimeutt^i  with  reteivnoo  to  t     etlVct  of  tiibnciiliii  upon  tLe 

i£  rif  coWs.    Charts  showing  tht%  iivcr;  ge  t€^tiipi*nitiiro  rejictioUH  of 

cattle  as  re^^ard^  breed  are  alsfj  apiwrided. 
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TUBERCULOSIS   INVESTIGATIONS. 


THE  GROWTH  OF  THE  TUBERCULOSIS  BACILLUS  UPON  ACID  MEDW. 

By  E.  A.  i>E  SciiWKiNiTZ,  Ph.  D.,  M.  D.,  and  Marion  Dorset,  M.  D. 
INTRODUCTION. 

In  the  Philadelphia  Medical  News  of  December  8,  1894,  one  of  us 
(De  Schweinitz)  published  an  article  upon  the  attenuated  bacillus  tuber- 
ealosis  and  its  etiect  upon  guinea  pigs,  and  called  attention  to  the  fact 
tbat  the  tuberculosis  germ  would  grow  satisfactorily  upon  media  having 
an  acid  reiwjtion.  This  appeared  to  be  an  important  observation,  and 
while  we  have  for  several  years  been  cultivating  the  tuberculosis  germ 
upon  various  media,  some  interesting  facts  have  been  noted  which  are 
worthy  of  record. 

Pawlosky,  Ann.  de  ITnstitut  Pasteur,  1888  (and  Sander)  (Archiv  fiir 
Ilyg.,  Bd.  XVI,  J).  238)  have  shown  that  vegetable  broths  may  be  used 
for  the  cultivation  of  the  bacillus  tuberculosis,  and  (in  the  Centralb.  fiir 
Bak.  und  Parasit.,  August  8,  1895,  Nos.  4,  5)  Lubinski  describes  tlie 
utilization  of  this  acid  broth  in  the  preparation  of  solid  and  liquid 
media,  either  with  or  without  the  addition  of  beef  broth. 

Our  cultures  have  been  made  upon  the  ordinary  i)eptonized  meat 
broth  prepared  from  fresh  meat  and  upon  the  artificial  media,  which, 
as  one  of  us  noted  earlier,  has  been  very  useful  in  studying  the  products 
of  germs.    We  tind  that  the  tuberculosis  bacillus  will  grow  upon  acid 

beef  broth  which  requires  21.6  c.  c.  .^v  sodium  hydrate  solution  to  neu- 
tralize every  100  c.  c.  of  the  media.  It  will  also  grow  upon  acid  arti- 
ficial  media  every  100  c.  c.  of  which  requires  45  c.  c.  of  -.^  sodium 

hydrate  solution  for  neutralization.     This  acidity  in  some  instances 
was  due  to  the  acids  in  the  meat.    In  the  artificial  media  it  was  due  to 
the  apid  phosphate  of  potassium  used. 
We  have  also  added  free  hydrochloric  acid  to  the  acid  beef  broth 

N 
and  to  the  acid  artificial  media,  so  that  from  1  c.  c.  to  3  c.  c.  ,,  hydro- 
chloric acid  have  been  contained  in  every  100  c.  c.  ot*  tlie  media.  Tiie 
presence  of  free  hydrochloric  sicid  was  tested,  both  before  and  after  the 
sterilization  of  the  media,  and  after  the  bacilli  had  begun  to  multiply, 
bymeaus  of  cougo  red  or  pliloroglucin  and  vanillin.    The  congo-red 
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was  not  satEgtat'tory  in  ibe  beef  broth,  the  n\m 

8ibly  orgatiii*  juiida  prej^eut  evidently  inti^rfeririff  witli  tbe  rt*iu:tH*u. 

Tlte  phlom^^'hit  in  rtiul  varnlliti  test,  liomiver,  proved  toiii^luBiivdy  tbej 

presence  of  frt^e  hydrochloric  in'itl  in  the  media,  upon  which  there  wan 

fi  good  growth  of  the  tuberculosis  baeilliis.    The  exiict  quantity  of  the 

free  hydrochloric  acid  present  in  these  cultures  could  not  be  i-eadily 

determined,  as  when  hydrochloric  acid  was  added  to  the  merlin  a  fwr- 

tiou  iippureiitly  firnt  tlecomposed  the  Drgaiiic  ^fllt.^  and  phospliates. 

After  the  growth  of  the  tuberculosis  germ  is  well  udvanced  u|)on 

the  media  described  aud  has  apparently  ceased^  the  aiid  rea*  tiou  of 

the  cultures  is  still  more  marked,  reqniriug  foi-  tlie  neutridi/Jition 

of  the  acid  substance  produced  by  the  germ  to  every  KHIc.  e.  of  cul- 

N 
tare  12.r>  e.  c.  to  15  c.  c.  ^q  sodium  hydrate. 

Lulduski  uoteB  a  decided  variatiou  in  the  morphology  of  the  germ  ail 
growu   upon  the  acid  vegetable   broth.    The  bacilli,  he  ftayti,  oft^i 
appear  in  long  fihuuentR,  hiiviog,  however,  the  same  thickne^ss  tliat  the 
germs  usually  possess.    The  filament  forms  described  by  Metschnikolf, 
Fischel,  ami  Jones  varied  in  thickness,  showed  side  ehainB,  aiiU  worn  J 
not  Joined,  while  Lubins^ki  reports  characteristic  streptocoecidike  for* 
mation.    Jones  could  Ond  this  (ilftmentous  growth  only  after  the  eid* 
teres  were  tbui-  to  Jive  months  ehL     Lubiuski  ob.served  it  in  ten  days, J 

OIISEETATIONS. 

Our  observations  upon  the  character  of  the  germsi  grown  upon  acidj 
beef  broth  ujcdia  nnd  their  morpliohigiciil  chatjges  ure  son lewhsitdi tier- 
ent.  Instead  of  a  thread  like  growth  or  chain  growth  we  have  often 
found  what  appeared  to  be  spores,  aud  sometimes  the  bacilli  seem  very 
much  thicker  and  longer  than  tlie  ordinary  germs.  In  one  culture 
extirairted  the  germ  had  been  from  generation  to  generation  during  four 
years  grown  on  acid  media  and  might  be  expected  to  show  Lubiuski's 
chain-like  formation,  but  instead  there  was  an  apparent  spore  formatioD 
])erceptible. 

The  appearance  of  the  germs  grown  upon  our  acid  media  can  be  seen 
from  the  accompanying  plates.  IM.  I,  fig.  1,  shows  the  bacillus  grown 
ui)ou  glycerin  beef  broth  for  four  months;  Neisser's  spore  stain.  PI.  I, 
fig.  2,  shows  the  bacillus  grown  for  forty  generations  upon  an  acid 
media. 

The  filament  forms  are  not  observed.  There  is  a  slight  thickening 
of  the  bacillus  and  rounding  at  the  eiul  often  noted,  which  would  appear 
to  be  spore  formation.  There  is  a  different  change  in  the  morphology  of 
the  germ  as  grown  upon  our  media  which  confirms  the  conclusions  of 
Lubinski  that  we  have  heteromorphic  forms  of  the  tuberculosis  bacillus 
and  a  genuine  pleomorphismus  caused  by  the  changed  conditions  of  life. 
Bruns  (Centralblatt  fiir  Bak.  und  Parasitenkunde,  Bd.  XVII,  Abth.  I, 
No.  23)  describes  a  germ  which  gives  Neisser's  spore  reaction  and  in 
that  particular  evidently  corresponds  to  the  ones  we  have  pictured. 
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Bacillus  tuberculosis  upon  Neutral  and  Acid  Media. 
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Fio.  1.— Culture  coDtaininK  free  hydnx;hloric  acid. 
NeiaBer*8  spore  8tain.    ( x  20()i). ) 
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Fio.  •^'.  — Artirtrial  culture.     NeLss«*r's  sy^^tv  Hljiiri. 
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Bacillus  tuberculosis  upon  Acid  Media  containing  Free  Hydrochloric  Acid,  and 

UPON  Artificial  Media. 
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n.  n,  flg.  JLy  shows  the  germ  grown  upon  add  media  containing  free 
hydrochhMio  acid. 

PI.  II,  fig.  2,  is  a  drawing  of  the  tuberculosis  germ  grown  on  arti- 
ficial media*  We  do  not  here  observe  quite  the  same  change  in  the 
morphology  of  the  germ. 

DETAILS  OF  EXPERIMENTS. 

A  more  detailed  description  of  our  experiments  may  be  interest- 
ing. The  reaction  of  the  media  prepared  for  the  cultivation  of  the 
taberculosis  germ  was  not  changed  in  the  process  of  sterilization.  A 
quantitative  cheek  of  the  amount  of  acid  was  made  before  and  after 
ttiis  process. 

FivBt  experiment. — The  media  used  for  this  exi)eriment  was  alkaline 

N 
and  required  for  neutralization  1  c.  c.  <>,  hydrochloric  acid  for  every 

50  c.  c  of  the  media. 

N 

a.  To  each  of  2  ilasks  60  c.  c.  each,  6  c.  c.  j,q,  NaOTI  were  added. 

N 

b.  To  each  of  2  flasks  50  c.  c.  each,  20  c.  c.  ^^,  NaOH  were  added. 

e.  To  each  of  2  flasks  50  c  c.  each,  1  c.  c.  n?  HCl  were  added. 

The  six  were  inoculated  at  the  same  time  with  tuberculosis  bacilli 
Trom  (A  14).  Within  two  weeks  a  good  growth  of  the  germ  was  noted 
over  the  surface  of  flasks  a  and  e,  while  b  showed  no  growth  at  all. 

Second  experiment. — ^The  media  used  required  for  neutralization  SA 

c  c.  j-Qi  sodium  hydrate  splution  for  every  50  c.  c. 

N 

a.  To  each  of  2  flasks  50  c.  c.  were  added  8.4  c.  c.  -^^,  NaOH. 

b.  To  each  of  2  flasks  50  c.  c.  were  added  1.3  c.  c.  ^>,  llCl. 

a  flasks  were  neutral  and  b  flasks  acid.    The  two  sets  were  iiiocu- 

latttl  from  the  same  culture  (A  15).    Within  two  weeks  the  ^ernia  in 

both  flasks  were  growing  well,  a  perhaps  a  trifle  better  than  b.    At  the 

end  of  seven  weeks  one  flask,  a,  was  titrated  and  required  for  neutral- 

N 
ization  6.3  c  c.  .q,  NaOH.    This  flask  had  been  neutral  when  inoculated. 

N 
b  flasks  required  22.5  c.  c.  .^,  NaOH  for  neutralization.    The  increase 

N 
in  acid  in  a  flasks  is  represented,  therefore,  by  6.:5  e.  e.  ^^y  NaOlI,  and 

N 
ni  the  b  flasks  by  7.5  c.  o.  |^,  NaQH.    There  was  apparently  a  larger 

amount  of  the  acid  substance  formed  in  the  acid  flasks  than  in  those 
which  were  neutral  at  tl\e  time  of  inoculation. 
Third  experiment — The  media  used  required  for  neutralization  G.G 

c  c.  *Q,  NaOH  for  every  100  c.  c.  of  licjuid. 


^asks  100  c.  c;*,  1  c.  c.  ,^,  UCl  was  BtWed 


>  each  of  2  flasks  100  c.  c»,  2  «,  c,  g,  ^^^1  ^®re  aildeiU 

N 
To  eiuih  of  2  flasks  10(»  c.  *%,3  e.  c,  ,>,  HOI  were  aihletL 

jheBe  flaskii  were  all  iiioculateti  with  a  virulent  germ,  mul  although 

Teqiured  several  weeks  for  the  growth  U^  bt*giii,  tvfter  ti>nr  w<x*kj< 

sre  WiiB  growth  in  all  of  the  cultures,  the  ujoflt  acit!  ones  8<*eanitj;,^  to 

rtaiii  as  good  it  growth  as  the  others.    Every  100  Ci  e»  of  thi*  a  media 

N 
«quirt)d  11,0  c.  v.  ^^^  NaOll, 

ry  100  c,  c?,  of  the  t  media  liad  required  16.0  e.  e.  j^j^  KaOII 

N 
sry  100  c,  c.  of  the  e  media  had  rei  luired  21.0  c-  e.  |^,  NaOH  for 

iilis^atiGu. 

experiment, — The   media   used   in   thi^  experiment  wa**  the 
A  ili^j>i««ribed  hy  oi  us-     ►©  Schweiuitz — in  1H92,  and  it 
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« 


NaOH  fo        m  s*  e,  for  neutralizatioiK 

k  of  the  media  as        ^d.  

.o  iiask  of  the  iDe<iia  a«         jil  with  the  addition  of  2  c.  a 

eliloric  acid. 

oene  were  inoculated  from  anotlier  artitk-i^il  culture,  and  both 
witliiu  rtfteen  days  showed  a  ijood  t;rowH\,  the  mm  coiitaiiiiniEr  hydi^- 
chhiric  acid  »ho\viiig  a  nli^htiy  better  j*iuwlh  llmii  llie  oilier. 

Dr8.Trudeau  and  Baldwin  have  pointed  out  that  the  apparent  retarda- 
tion of  the  growth  of  the  tuberculosis  bacillus  by  the  acid  reaction  of  the 
media  can  be  overcome  by  neutralization.  This  is  true;  but  we  have 
also  found  that  if  the  germ  is  transferred  from  an  acid  culture  after  it 
hjis  been  cultivated  on  acid  media  for  a  number  of  months  to  a  neutral 
nutrient  fluid  it  will  no  longer  grow.  There  would  seem  from  this  to 
be  probably  a  poisonous  principle  secreted  by  the  germ.  It  may  be  a 
true  acid  or,  more  likely,  a  substance  with  an  acid  reaction.  Jn  the 
exi)eriment,  as  the  germs  used  for  inoculation  still  floated  on  the 
surface  of  the  culture  they  should  have  been  alive  unless  some  sub- 
stance especially  inimical  to  their  growth  was  produced  in  the  cultures. 

These  experiments  show  clearly  that  the  tuberculosis  bacillus  can  be 
readily  accust<mied  to  an  acid  nutrient  fluid,  that  it  can  easily  adapt 
itself  to  the  changed  conditions  of  life,  and  that  even  a  small  amount 
of  free  hydrochloric  acid  does  not  interfere  with  its  growth.  They 
tend  to  show  further,  we  think,  that  under  <ertain  conditions  there 
is  probably  a  poisonous  substance  produced  by  the  germs  which  is 
inimical  to  their  own  life. 

The  adaptability  of  the  bacillus  to  a  variety  of  media  can  best  be 
explained  by  spore  formation. 

March  14,  1890. 


FURTHER    EXPERIMENTS   WITH   AN   ATTENUATED    TUBERCULOSIS 

BACILLUS. 

By  £.  A.  DB  SCHWxnnTZ,  Ph.  D.,  M.  D.,  and  £.  C.  Schroeder,  M.  D.  Y. 

In  the  Medical  News,  December  8, 1894,  one  of  as  (E.  A.  de  Scliwei- 
nitz)  briefly  described  an  attenuated  tabercnlosis  bacillas  (human),  and 
noted  that  while  originally  very  virulent,  by  a  special  method  of  culti* 
vation  it  had  been  rendered  very  harmle43s,  and  not  only  failed  to  pro- 
duce disease  in  guinea  pigs  and  rabbits,  but  in  some  instances  imparted 
to  animals  inoculated  with  it  a  distinct  resistance  to  tuberculosis  upon  a 
subsequent  inoculation  with  a  virulent  germ.  The  experiments  with 
this  attenuated  germ  have  been  continued,  and  we  desire  to  present 
further  evidence  of  the  apparent  absolutely  harmless  character  of  this 
attenuated  germ,  reserving  for  a  later  article  further  reports  of  its 
immunizing  properties. 

EXPERIMENT  WITH  A  MONKEY. 

After  a  number  of  guinea  pigs  and  cattle  had  been  inoculated  with 
this  attenuated  germ  it  seemed  desirable  to  test  its  efifect  upon  an  ani- 
mal susceptible  to  tuberculosis  and  luore  like  man.  Accordingly  a 
luonkey  placed  at  our  disposal  by  Dr.  Kinyoun  was  inoculated  on 
September  10, 1895,  with  J  c.  c.  of  an  emulsion  of  a  tubercle  culture 
thirtieth  generation.  The  inoculation  was  made  from  a  culture  in 
which  there  was  an  active  growth. 

On  September  28,  1895,  the  injection  with  this  material  J  c.  c.  of 
tuberculosis  culture  thirty-second  generation  was  repeated,  and  again 
on  January  20, 189(>,  2  c.  c.  of  tubercle  culture  thirty- tbii-d  generation. 
At  the  seat  of  the  first  and  second  injections  small  nodules  were  formed, 
while  no  local  lesion  was  noted  at  the  seat  of  the  third  injection. 

On  April  9  the  monkey  was  found  dead.  It  had  not  been  well  for 
three  weeks  and  was  quite  sick  during  the  live  or  six  days  immediately 
preceding  death.  It  had  no  appetite,  the  hair  was  rough,  there  was 
Dausea  and  great  thirst  and  evidence  of  distress,  rost-morteni  exami- 
nation revealed  congested  lungs  and  an  intlammatory  condition  of 
ileum  and  caecum.  Dr.  Schroeder  says  "there  were  no  signs  of  tuber- 
culosis and  the  small  nodules  formed  at  the  time  of  the  first  two 
injections  had  become  absorbed."  This  attenuated  germ  was,  there- 
fore, innocuous  to  the  monkey,  though,  as  not4»d  before,  it  had  been 

obtained  from  an  originally  very  virulent  germ. 
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Tlu^  guinea  pi^  jiiocnihUionH  iiuult*  by  oiii?  of  ii??  (*S*iiroeder)  \rf(h  tliiti 
atteiniuted  germ  to  test  its  vinileiico  were  as  follow  h:  Nov*i?uibHr  IM, 
IHOI,  N(Ks  2H*»,  1!H1,  2S2,  ami  283  received  eaih  an  abdoniiiml  iiyertioii 
MubciitiinooiiKly  of  i  c.  e,  tubercle  culture  twonty-tliird  gtMienitioiu 

On  January  25,  1805,  caeli  pig  rtgairi  received  1  c\  t%  tnbercli*  <uilttirc 
tw*Mity-8ixtli  generation.  ( k'tober  7, 1895,  guinea  pig  No.  2H1  wuh  froind 
desuL  A  small  dry,  flieesy  nodule,  at  the  seat  of  one.  injection  wa4 
noted,  but  there  was  no  other  evidence  of  tuberculosia,  and  deatli 
resnlteil  from  iiitianmiatiou  of  the  bowels. 

(>i»  January  3,  lS9*s  *,^niuea  pig  No,  282  was  t^mnd  dead  frotu  pneti- 
Tin>nfat  There  was  no  evidence  of  tuberculosis.  Tln.^  other  twn  iiigs, 
Nos,  28t)  and  28,*!,  are  alive  aud  well  at  this  time.  ■ 

Guinea  pigs  N<>s,  55,  50,  57j  58,  and  59  were  inot^nlated  on  October  2^ 
181)5,  siibcutaiieously  with  1  c.  c.  tuberch*  culture'  thirty  second  gen- 
eration. On  October  17  guhietv  pig  No.  55  was  found  dead,  an*!  post-a 
niorteni  revealed  a  gctn^ral  intiainmatory  condition  of  subenta-neons 
tiw8ne  over  entin-  abdoiinni,  Tin*  other  animals,  Nos.  5ti,  57^  58,  luid  5!*, 
arc  alive  lunl  well  at  this  MTiting. 

Again,  Janiuiry  25,  IS95,  guinea  pigs  Kos*,  Xll  and  1132  were  inoeu* 
!a(ed  with  A  c*  c.  tubercle  cuUnre  twentysLxth  gi^neration.  On  Oei'cnt^ 
ber  *iO,  lH*)o,  guinea  pig  No.  *\3i  was  found  deat!  iVoni  pnenunuiia*  T\w 
liver  had  a.  peculiar  mottled  appeararn/e  aud  a  few  yellow isli  paU^hcK, 
'riMHigh  a  eoverg!a88  preparatitui  showed  no  tubercle  bacilb,  two  pigs, 
Jnos.  l::i  and  Irj,  were  inoculated  as  checks  witli  a  portion  ot  the  liver. 
After  the  lai)se  of  six  months  they  are  alive  and  well  and  show  no  symp- 
toms of  disease. 

On  February  10,  1895^  guinea  pig  No.  332  was  also  found  defid,  death 
being  due  to  inflammation  of  the  bowels,  and  there  was  no  evidence  of 
tuberculosis. 

These  inoculations  maile  by  Dr.  Schroeder  have  confirmed  the  earlier 
experiments  made  by  Dr.  De  Scliweinitz,  and  agree  with  the  following 
whi<*h  hav(»  been  repeated  as  a  check  on  the  first  work.  They  show 
conclusively  that  from  an  originally  virulent  germ  we  have  succeeded 
in  obtaining  an  attenuated  germ  which,  even  in  large  doses,  is  appar- 
ently harmless  to  guinea  pigs,  rabbits,  cattle,  horses,  and  monkeys. 

Novend)er  15,  1S95,  six  guinea  i)igs  were  inoculated  with  :|  c.  c.  each 
of  ail  emulsion  of  an  attenuated  culture  thirty-fourth  generation.  The 
l)igs  weighed  as  follows: 

No.  07 <»  I   No.  70 Hi 

No.  (\H 11      No.  71 8J 

No.  (JO 11  j  No.  81 12 
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November  18  No.  67  was  found  deaul  from  pneumoina.    The  other 
^imabEi  exhibited  tbe  following  condition  on  subsequent  dates: 

December  IS,  ISOn, 


Guine*  pig. 


Weight. 


-^•.  71.. 


IlomarltH. 


I  Ouneett, 

12     Slight  local  8wclliii|{ ;  no  oii1ar{;c<l  f^landR. 

.1  14  .         Do. 

-I  13  .         I>o. 

10     Slight  local  8W«lliD|$,  right  inguinal  j;hind  on- 

I      largfd. 
14     Slight  local  HWi'lliii<;:  no  eulurgeil  ;;lauds. 


Guine*  pig. 

!{•.  <s« 

. 

$•-  s                         

j^- -s-o  ::     ..:..:....  

S<»-  -3-1  :: :: : 

»<>-  *«                         

Dccembtr  31,  ISOii, 


Weight. 


(hmee*. 
14 
16 
15 
11 
14 


Itemarks. 


Slighily  enlnrcctl  glandH. 
Ko  onlArged  gUmdH. 

Do. 

Do. 
Slightly  enlarged  gland. 


^0  tuberculosis  was  evident  on  autops}'^  of  one  of  these,  showing 

^^  ^  s^t  the  germ  was  without  pathogenic  cftect.  The  animals  had  steadily 
6*%  ined  in  weight. 

^gaiii : 


Guinea  pig. 


J^'^.IBB., 
S.'».l«7. 
S^.lflS. 
*^<*.1». 


Weight.' 


Guinea  pig. 


Ounert. 
15 
13 
14 
10 


No.  170. 
No.  171 . 
No.  172. 
No.  173. 


Weight. 


(hineen. 
14 
11 
16 
16 


,1 


Guinea  pig. 


Ni».  174. 
No.  176. 
No.  l.-iO. 
No.  164. 


Weight. 


Ounces. 

14 
10 
10 


These  animals  were  all  inoculated  on  February  5, 1H96,  with  Ih  c.c. 
^f  attenuated  tuberculosis  culture  tliirty-scvciith  generation.  On  Feb- 
'^tiary  13,  1896,  the  weights  of  these  animals  were  as  follows: 


Guinea  ])ig. 


Xo. 
^o. 
Xo. 
Ko. 
Ko. 
No. 
Xo. 

Xo. 

Xo. 
No. 


172. 
174. 
159. 
170. 
168. 
171. 

I7:i. 

164. 
166. 


j  Weight. 


Ounces. 
{)  « 

15.^ 
15 
10 
121 
14 
10 
14 
8 
11 


Remarks. 


Swelling  Kizc  orA])ea  at  itoiiit  orinorulution. 

Do. 

Do. 

Do. 
Large  HwcUing  at  point  of  inoeulntion. 
.Slight  8Wi;lliug  utpoiut  of  in<M:uhition. 

Do. 

Do. 
Slight  rtwelling:  pueuiiiunia. 

Do. 


On  February  8  and  10,  respectively,  guinea  pij^s  No.  107  and  170  were 
found  dead  from  pneumonia,  wliich  tliey  had  contracted  from  exposure 
to  cold.     Subsequently  guinea  pigs  Nos.  174,  172,  159,  and  171  were 


nemnonm.    On  March  16,  18t>6,  guinea  pijor  No,  lfif»,1 

^li     ocnliited  on  February  /»,  with  tlie  uttentiateil  gf^tni ' 

-'Hi  dead.    Tliere  were  tie  signs  of  tuberculosis,  aitboitgb  the] 

id  been  inoculated  over  a  montlj.    The  pig  died  from  pneii-j 

Mareb  10,  1890,  tbc  record  of  the  remaitiin^  auimals  was  m\ 


,*^8: 


Gtiioiuipig* 

Wttigbt 

Bcmirk*. 

Ouiu»ff. 
lb 
Q 

1t> 
14 

Sllj;bl  «nrt>  iif  put  tit  of  inntmltitUm .              ^^M 

^ 

!ii  plif* 

Weight 

Ml 

Quincn  piij. 

1 

OvfjiT<rf« 

IVl^ 

n 

10 

1 

14 

U 

L- 

ivtffht. 

CulncA  pig* 

April  7.  ISSfl; 

Kq.I"S« ,,_ 

weiehi. 

Onwii^ 

Kit,lM... 

il 

i 

1 

^eiit  <  i  indicating  tbe  beirinfiing  of 

a  t  in  pigs  Nos,170  and  173^^ 

iis^  buere  wmH  no  ice  of  tulmrculoais, 

jtui:-54e  and  otner  cases  in  which  the  guinea  pigs  weie  iuoindated  with 
the  i<ttcini;it('d  j^r^rnt.  mid  idltH-  uno  fii  I  wo  yeiirs  sliowed  nn  eviderirc  of 
disease,  have  proved  coiichisively  the  attenuated  character  of  this 
germ.  Although  this  germ  is  so  attenuated  and  innocuous  to  animals, 
its  ability  to  grow  in  artificial  media  is  as  good  and  better  than  ever, 
and  the  tuberculin  obtained  from  its  culture  is  as  satisfactory  as  that 
prepared  from  a  more  virulent  germ. 

Cows  and  calves  have  also  been  inoculated  with  this  attenuated 
germ  in  doses  varying  from  2  to  500  c.  c.  at  a  time  without  the  produc- 
tion of  tuberculosis.  ^N^odules  were  frefpiently  formed  at  the  point  of 
inoculation,  which  seemed,  however,  to  be  due  to  the  mechanical 
action  of  the  germ,  and  did  not  produce  any  evidence  of  tuberculosis. 

June  29, 1890. 


THE  EFFECT  OF  TUBERCULIN  INJECTIONS  UPON  THE  MILK  OF  HEALTHY 
AND  DISEASED  COWS. 

By  E.  A.  DK  8CHWRINITZ,  Ph.  1).,  M.  D. 

Continaing  the  line  of  experiments  given  in  my  report,  BaUetin  No.  7, 
^nreaa  of  Animal  Industry,  npou  the  variation  in  the  amount  of  fat  in 
^hemilk  before  and  after  the  injections  of  tuberculin,  tests  were  made 
^^  different  dates  upon  a  healthy  cow,  No.  299,  with  varying  doses  of 
'^berculin,  upon  diseased  animals  Nos.  145  and  161,  and  also  upon  a 
^t  of  eight  different  animals  taken  from  the  same  milch  herd — ^Nos.  185, 
^86, 187, 189, 194, 195, 222,  and  234.    The  latter  had  all  been  condemned 
^y  the  tuberculin  test,  and  preparatory  to  their  being  killed  were  kept 
^»t  the  station  for  some  days,  thus  giving  an  opportunity  for  testing 
^Tieir  milk.    There  was  practically  no  variation  in  the  fat  of  thenuilk 
9Vom  the  healthy  cows  after  the  tuberculin  injection.    This  agrees  with 
^ur  first  experiments,  and  also  with  some  tests  made  by  Dr.  Law, 
^reported  in  Cornell  University  Bulletin  No.  7.    Neither  was  there  any 
iteration  when,  as  is  seen  from  the  tests  in  March  on  No.  299,  large 
4oses,  30  c  c«  of  tuberculin,  were  injected.    The  second  and  third  injec- 
tion with  tuberculin  of  No.  145  and  1(>1,  diseased  respectively,  caused 
no  appreciable  rise  of  temperature,  but  there  was  a  decided  decrease 
in  the  amount  of  fat. 

In  the  series  of  January  16,  1895,  however,  the  two  animals  that 
showed  no  rise  in  temperature  failed  to  show  any  decrease  in  the  milk 
fet.  When  the  rise  of  temperature  was  noted  in  the  others  a  marked 
decrease  in  fat  was  also  noted. 

A  comparison  of  the  decrease  in  fat  witli  the  extent  of  the  disease, 
as  revealed  by  autopsy  and  given  me  by  Dr.  Smith,  except  in  case  No. 
234,  a  generalized  one,  does  not  apparently  show  any  relationship. 
The  oldest  cases  seemed  to  give  the  least  change  in  fat — No.  185— while 
the  newer  cases  gave  the  largest  variation.  The  Tables  I  and  II  show 
the  quantity  and  comi)osition  of  the  various  sani])les  of  milk,  and  the 
Tables  III  and  IV  the  temperature  reactions  after  the  tuberculin  injec- 
tion, for  the  corres|)onding  dates. 

No.  285,  an  animal  condemned  for  tuberculosis  about  a  year  ago,  has 
been  kept  at  the  station  since  that  date.  At  first  she  was  injected 
with  small  doses  of  tuberculin  until  she  ceased  to  give  a  reaction  and 
was  again  apparently  well.  The  injections  of  tuberculin  were  increased 
in  number  and  quantity,  and  on  ^larch  20,  1805,  the  date  of  the  last 
examination  of  the  milk,  the  animal  received  an  injection  of  100  c.  c. 


'to  vrfHiHtntlmf  a!it<^  lmi\  n^iM'ivrd  nltf»*!:r'ther  ril>5  <%  "of  InbortmJifi. 
Tljii  l;ist  jnjt*rtiim  ciiiiscd  no  ehau^e  in  thi^  uniijuiit  of  fut  or  hi  tin* 
tempenitiire. 

The  vnriiili*Hi  i]i  t;it  should,  (if  foiirse,  be  aUnbuted  in  [lart  to  iht^ 
levur*  Ihit  thiit  til  is  i.s  not  the  only  <Miuse  is  id»o  evidnit*  Tiji*  v;U'ia- 
tion  18  lud,  judgiujt^  fmrn  The  few  teats  made,  sutticient  of  itself  to  pmve 
the  preseii<*e  of  tidn'reidosis,  but  tidien  in  nJiijiuictiou  with  the  ris(»  of 
teiniHTiitiire  might  be  roimidneil  jis  eurmborative  evideuee.  The 
tiiberenliti  tasts  were  made  by  Drs.  Schroeder  ivntl  Curtiee,  while  in  the 
ijidk  aniilyseH  1  was  assisted  by  Mr,  J.  A.  Krnery. 

Ill  tins  eoimerlioii  ;ire  appended  several  eh art^  with  cur vcisi  which 
show  the  average  variation  in  temperatnres  of  a  nitiiilK^r  of  <lineretit 
animals.  These  were  tabulated  in  I'ebruary,  1895,  froui  the  reports 
re<'eived  from  the  dillerent  States  to  which  tiiberenlin   had  l^eeii  neiit, 

Ctmrt  Xo.  1  sinjws  the  avera^^e  tenipeniture  cd"  a  number  of  animals, 
without  referenee  to  breeds.  The  fdlier  charts  are  ananj^red  so  that  all 
ainmals  of  the  sarue  breed  arc  plaeed  to*^H^ther»  The  diag^uoses  wen» 
not  in  al!  cases  provi-d  by  shin^bti^rin^  the  aninials,  but  in  all  ea^en 
where  they  were  killed  the  autopsies  eonfinued  I  he  dia|^noses* 

The  weights  of  the  anijnals  were  taken  an  the  avera),^e  weight,  and 
the  dose  of  tabeteulin  was  2  e.  c.  The  llolstein  cuttle  showed  ap[tar 
eidly  a  slijjrhtly  higher  reaction  than  the  others.  The  triMiiperatiMX? 
curve  begins  i\l  the  time  of  injection j  and  the  first  temperatures  the^ 
noted  are  six  hours  altei"  the  injection  with  Inbereulin, 

The  upper  line  in  the  charts  shows  tbi-  reaetii»n  of  the  disea^^d 
aininals,  arul  the  lower  of  healthy  oues*  In  order  to  make  the  charts 
smaller,  an  average  was  made  of  the  temperatures  of  the  diflerent 
animals  taken  before  the  iujectioii.  Fnyui  I'onr  to  eight  tenii)eraturei* 
were  taken  (d'eaeh  animal,  and  the  general  average  thus  obtained  with 
a  large  ntimber  td'  atdmals  Lsgiveu  as  the  average  normal  temperature* 

In  the  ebart  giving  the  curve  for  the  whole  number  of  animals  there 
is  a  rise  of  temperature  noted  after  twenty  hours.  This  is  due  tothi} 
llolstein  chart,  which  is  inclnded.  The  late  reaetion  noted  in  tlies® 
animals,  which  were  from  different  herds,  may  be  due  to  their  larger  size- 
Many  obJL'ctinns  have  been  made  against  the  use  smd  rehability  of 
tnberrulin  as  a  diagnostic  agent,  tlie  oppt^sition  eouung  i>riueipally 
from  those  who  are  to  a  great  extent  unfaujiliar  with  its  pnutical  usi* 
or  who  are  only  too  ready  to  eondeniu  a  nmterial  which.  thr<Migh  lai^k 
of  skill  and  knowledge  on  their  part,  has  perhaps  given  nnsatisfaC' 
tory  results.  The  eommittee  in  Paris,  composed  of  Ohevean,  Lcblanc^ 
Me(piiu,  NiKvard,  Htranss,  Trashot,  and  Weber,  reported  as  fallows  ni>on 
tin*  i»riaeiiKil  objeetions  U*  the  use  of  tuberculin :  ^*Tlie  nse  of  high 
tem|»**ratures  and  earbob'i- acid  in  the  niamifactoreof  tuberculin  makes 
it  imtmssibh'  tliat  the  tuberrulin,  if  projjcrly  pre[>ared,  should  produce 
dist-ase.  It  oeeasiotudly  happens  that  tnbcrculin  fails  to  give  a  reac- 
tion in  diseased  auimals,  but  these  are  very  exceptional  cas«8^  aad  uccor 
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only  sometimes  when  the  aniiuals  arc  very  badly  diseased  and  their  con- 
dition eould  be  easily  recognized,  and  are  not  of  importance.  Occa- 
sionally, also,  apparently  healthy  animals  show  a  reaction,  but  when  a 
very  thorough  and  careful  autopsy  is  made  evidence  of  the  disease  is 
usually  found.  In  a  case  of  an  apparently  healthy  animal,  therefore, 
oue  can  only  say  in  safety  that  the  examination  had  not  been  sufficiently 
close  to  discover  the  lesions.  Again,  in  cases  where  there  was  appar- 
ently some  other  disease  and  the  tuberculin  injection  caused  a  reliction 
a  careful  autopsy  has  shown  the  presence  of  tuberculosis,  and  that  the 
rea<-tion  was  due  to  the  latter  <lisease."  This  disposes  of  the  objection 
tliat  the  tuberculin  reaction  is  not  characteristic. 

The  statement  that  the  tuberculin  injection  causes  the  disease  to 
spread  more  rapidly  is  not  warranted  by  facts,  and  in  many  instances 
the  use  of  tuberculin  has  apparently  caused  an  improvement  in  the 
disesise. 

One  animal,  originally  tuberculous,  kept  at  the  station  of  the  Bureau 
of  Animal  Industry,  has  received  about  3,000  c.  c.  tuberculin  in  ditter- 
ent  injections,  extending  over  a  long  time.  This  animal  is  now  well 
and  fat  and  has  entirely  recovered  from  tuberculosis. 

In  1S95  the  International  ('ongress  for  Veterinary  Medicine,  at  Berne, 
said:  ^^Tuberculin  is  a  most  excellent  diagnostic  material,  and  can  be 
of  the  utmost  service  in  the  warfare  against  tuberculosis."    This  res- 
olution was  indorsed  by  the  French  Academy  of  Medicine  and  the  use 
of  tuberculin  was  generally  recommended.    The  satisfactory  reports 
received  from    the  different   States  to   which  this  Bureau  has  sent 
tuberculin  are  contirmatory  of  the  results  obtained,  and  prove  that 
tuberculin  is  the  only  effective  means  at  hand  to  insure  a  rapid  eradica- 
tion of  tuberculosis  in  cattle.    A  table  showing  the  lesults  of  the 
tuberculin  injection  of  more  than  50,000  cattle  will  appear  in  the  next 
Auuual  Report  of  the  Bureau. 
Pebruaky,  189."5. 
1992— ^'o.  13 2 
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Tabijs  I. — AnalyBee  of  milk  of  cotes  injected  with  tuberculin. 






No.of 

1 

ani 

Date. 

mal. 

1894. 

299 

Dec.   11 

l>«c.   12 

Dec.   13 

Dec.  14 

Dec.  18 

115 

Dec.   11 

Dtc.   12 

D«c.   13  , 

Dtc.   14  1 

Dec.  18  1 

161 

Dcxc.   11  ' 

Dec.   12  1 

Doc.   13 

Dec.   14 

Dec.   18 

189.'). 

299 

Jan.     3 

Jan      4 

Jan.     8  1 

Jan.     9  ; 

Jan.   10 

145 

Jan.     3  1 

Jan.     4 

Jan.     8 

Jan.     9 

Jan.  10 

161 

Jan.     3 

Jan.     4 

Jan.     8 

Jan.     9 

Jan.   10 

290 

Feb.   18 

Feb.   19 

Feb.  20 

290 

Mar.    4 

Mar.    5 

Mar.    0 

Mar.    8 

285 

Mar.  19 

Mar.  20 

Mar.  21 

I  8i>e- 
Quan-  cifio 
titv.  grav- 
ity. 


9,655 
9,655  , 
8,519  I 
9.087  , 
7.950 
2.000  ' 
1,785  ' 
3.407  ' 
3,407  I 
:J,407  ' 
450  j 
1.025  ' 
1.703  I 
1,703  I 
1,703 


10,222  i 
9,087  j 

10,222  I 
9.087  I 
9,654 
3.407  I 
3,407  I 
3,091 
3,407 
3,123 
1.703  I 
1,992 
2.272  I 
1,988  ; 
1.987  I 
8.234  ; 
8.  519  I 
8.234  I 
8,519  I 
8.945 

I 

9,087  I 
4.828  ' 
5.112 
5,390 


1.032 
1.031 
1.029 
1.029 
1.028 
1.018 
1.025 
1.026 
1.027 
1.027 
1.020 
1.027 
1.026 
1.026 
1.026 

1.034 

1.033 

1.032 

1.034 

1.033 

1.028 

1.030 

1.030 

1.031 

1.028 

1.030 

1.027 

1.029 

1.031  j 

1.031  I 

1.031  I 
1.033  I 

1.032  , 

1.031  I 

1.032  , 
1.032  I 
1.032 
1.029  I 
1.029 
1.029  I 


a  Iodine  absorption  nunil»er. 

b  Number  of  cubic  centimeters.  - --  Ba  (oH)s,  required  for  1  gram  of  fat 

c  Number  of  cubic  centimeters,  —  Na  oil,  required  for  1  cubio  centimeter  of  milk. 
Tablk  11.— Analyses  of  milk  of  votes  injected  with  tuhercuUn. 


Total 
solids. 

Sug. 
ar. 

P.et. 
3.84 
4.17 
3.84 
4.16 
3.33 
5.00 
2.94 
2.38 
3.12 
2.77 
2..'>0 
2.63 
2.77 
2.94 
2.63 

3.57 
3.57 
3.57 
3.84 
3.84 
2.77 
3.12 
3.J2 
2.94 
3.12 
2.94 
3.12 
2.94 
8.:J3 
3.38 
3.33 
3.57 
3.57 
3.57 
3.57 
3  67 
3.57 
3.57 
3.67 
3.57 

Albu- 

mi- 
noids. 

P.et 
3.14 
2.91 
2.00 
2.86 
2.50 
3.21 
3.13 
3.49 
3.61 
3.75 
3. 98 
3.05 
2.99 
3.00 
3.18 

2.78 
2.81 
2.96 
2.13 
2.51 
3.36 
3.05 
3.56 
3.86 
3.58 
3.48 
2.97 
3.20 
3.35 
3.28 
2.59 
2.61 
2.63 
2.72 
2.68 
2.69 
2.61 
3.01 
3.12 
3.03 

Fat. 

P.eL 
4.48 
6.31 
5.10 
4.10 
6.49 

15.34 
7.73 
7.16 
7.21 
8.18 

12.56 
5.52 
4.09 
4.91 
6.35 

4.20 
3.30 
3.87 
3.86 
4.06 
10.14 
7.87 
7.44 
8.35 
6.54 
9.99 
6.77 
6.53 
6.52 
5.91 
3.96 
3.66 
4.07 
3.87 
3.46 
3.56 
3.25 
5.14 
6.73 
5.81 

Ash 

in 

milk. 

P.et. 

0.70 
.70 
.62 
.66 
.00 
.76 
.75 
.72 
.76 
.78 

1.01 
.77 
.74 
.73 
.81 

.78 
.76 
.69 
.87 
.61 
.86 
.76 
.75 
.73 
.70 
.77 
.83 
.68 
.70 
.71 
.68 
.68 
.68 
.67 
.68 
.69 
.09 
.67 
.67 
.66 

Total 

fat  acid. 

(a, 

P.et 

Volatile 
fat  acid. 

(6) 

e.e. 
6.7 
5.0 
3.9 
6.6 
4.7 

:\.b 

3.9 
6.0 
4.8 
4.8 
2.8 
6.5 
7.5 
6.1 
6.1 

3.3 

Acidity. 

P.et 
13.65 

C.C. 

0  132    i 

14.54 

.146    , 

13.38 

lUH     1 

13.11 

112 

12.74 

.  132    1 

21.61 

.  ICJ    ! 

14.68 

.136     1 

14.95 

.130 

15.03 

.134 

16.26 

.  114 

18.86 

.072 

12.99 

.<»72 
.102 
.110 
.090 

.140 
.150 
.166 
.156 
.154 
.100 
.156 
.122 
.138 
.138 
.130 

12. 77 

12.92 

13.73 

12.61 

12.34 

12.45 

7.2 
7.2 
7.5 
1.4 
1.9 
1.9 
4.9 
6.3 
1.4 
2.0 

12.58 

12.95 

16.97 

15.40 

15.68 

16.74 

15.38 

17.54 

13.27 

.132    1 

14.37 

.124 

14.63 

4.9 
5.3 
7.4 
7.7 
7.0 
7.2 
8.2 
7.4 
7.5 
6.8 
6.2 
5.1 

.130 

14.57 

.124 

11.90 
12.14 
12.33 
12.29 
11.99 
12.  iO 
11.98 
12.84 
14.60 
13.59 

28.39 
30.83 
36.60 
29.21 
40.63 
38.25 
38.81 
27.89 
27.21 
22.99 

.128 
.132    1 
.150     1 
.m     1 
.156     , 
.160 
.156 
.106 
.096 
.098 

r 

I8S. 


IS9. 


^■*«- '  '^:  Sy;  f ««'   ^^'^ 


jpfi. 

Jan. 
Jan. 
Jan. 
Jan. 


U 
15 
16  I 
17 
18  , 


rrjii  1 

4,260  I 
4,543  I 
4.543  . 
4,260  ' 

1H6. 


1.  OL'M 
1.030  I 
1.030 
1.029  i 


5.50 
5.71 
5.77 


Jon. 

Jan. 
Inn, 
Inn, 

Jan. 


Qiian- 

iUy. 

f.  f. 

14 

9.655 

15 

7.  H&l 

10 

7,  uh:i 

17 

7.lHi7 

18 

7, mi 

gravity    '■'■ 


I 
L030  , 
1.1128  I 

I,  u;to 

1.027  I 


fw^^         QiuiD-  |Sp«^i6c    «_, 


4.2S  J»ii, 

4.2^  Jan. 

a.  87  Jan. 

4.:f0  ,  Jan. 

3.«1  ;  Jan. 


104. 


375  I 
500  I 
568 
440  I 

187. 


I '   Jan. 

1.028  '    5.51  II  Jan. 

9.04    I  Jan. 

7.19. 

6.97  ll 


1.022 
1.022 
1. 024 


Jan. 
Jan. 


I|" 


Jan. 

14 

1.998 

1.030 

8.77 

Jan. 

15 

3,123 

1. 023 

12.32 

Jan. 

16 

3,407  , 

1.028 

6.13 

Jan. 

17 

3,408  1 

1.030 

7.54 

Jan. 

18 

8.408  1 

1.031 

6.16 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


14  I 

16  ' 

17  I 

18  I 


1,420 
1.704 
1,098 
2, 272 
1,948 

195. 

5,111 
1,704  ' 
2.  272 
1,998 
2,  556 


1.028 
1.025 
1.029 
1.030 
1.  031 


10.83 
11.06 
6.53 
6.73 
5.09 


1.024 
1.027 
1.  029 

1.028  I 
1.030 


O.Ol 
7.97 
4.49 
8.17 
«.  52 


14 ; 

15  I 

16  . 

17  ' 

18  I 


■  I 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


Jan. 
Jan. 
Jan. 
,  Jan. 
Jan. 


14 

15  I 
10  I 

1'  I 
18 


0.  <5. 

5.  Ill 
5,111 
4.827 
3,692 
6.247 






1,024 

10.  R7 

1.U24 

8.20 

1.030 

5.09 

1.029 

6.53 

1.029 

6.12 

229. 

14 

2,556 

1.023 

9.03 

15  1 

5,679 

1.022 

8.22 

16 

6,111 

1.027 

4.91 

J7  1 

4,260 

1.027 

0.95 

18  ' 

6.816 

1.029 

4.28 

SSI. 


!    5,1111 

1.023 

8.42 

!     4,543  1 

1.023 

0.38 

1     3,692  , 

1.080 

2.44 

1    3.975 

1.027 

7.M 

1    5,111  1 

1.027 

6.91 
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Tabub  hi. — Temperature  reaciion$  of  the  cows  used  in  the  milk  experiments. 


I)ato. 


18M. 
Bf/ore  iujeetum. 


Timo. 


l^ccnbrr  11 . 


AfUr  injeHion. 
I>maiber  12  (iiuovtitl  2  c.  c.  tulx^rcalin  at  8 1>.  iii.  1)oc<«.nil>cr  11). 

1805. 
Rrfore  inject um. 


BiryT.. 


After  injection. 
Joiury  8  (i^jectotl  2  v.  v.  tulivrciilin  nt  8  p.  iii.  Janiuiry  7) 


'Amtrylg. 


lie/ore  injection. 


After  injection. 
'•^Tuary  19  (injected  2  c.  o.  tulM^rculin  at  U  p.  iii.  February  18) . 


M«n-h4.. 


Itefore  injection. 


After  injection. 
^^"^^  5  (i]gecte«l  30  c.  c.  tulx-nmlin  Man>1i  4) 


8.00  a.  III. 

9.00  a.  ni. 
10.00  u.m. 
11.00  a.  m. 
12.00111. 

1.00  p.  ni. 

2.00  p.  m. 

3.00  p.  III. 

4.00  p.  in. 

5.00  p.  in. 


No.  290. 


1.00  p.m. 
3.00  p.  III. 
5.00  p.  lu. 


8.00  a.  III. 
10.00  a.m. 
12.00  m. 

2.00  p.  111. 

4.00  p.  lu. 


1.00  p.m. 
3.00  p.m. 
5.00  p.  lu. 


8.00  a.  m. 
I  10.00  a.  III. 
12.00  m. 
2.00  p.  III. 
4.00  p.  m. 

9.00  a.m. 
12.00111. 
4.00  p.  111. 
9.00  p.  in. 


I 


8.00  a.  m. 

9.00  a.  in. 
10.00  a.  111. 
12.00  m. 

2.0Op.  ni. 

4.U0|i.in. 

5.00  p.  m. 


102.3 
102.0 
101.5 


101.0 
LOO.  8 
101.2 
101.0 
101.4 


101.0 
101.0 
101.2 


101.5 
101.0 
100.4 
101.4 
101. 3 

101.0 
100.6 
101.9 
101.2 


No.  161. 


101.3 
98.2 
09.4 


101.0 
101.2 
100.6 
102.0 
101. 0 


102.4 
|(»2.6 
102.7 


101.8 
101.7 
100.8 
101.  0 
101.5 


101.0 
102.7 
102.0 
100.2 
100.2 
101.2 
101.5 
101.8 
101.8 
101.4 


8.30  a.m.  101.2 
12.00111.  '  100.2 
4.30  p.  ni.       101.2  : 


101.5 
102.  0 
99.2  , 
100.2 
101.2 
101.5  I 
101.0  1 


No.  145. 


101.6 
07.3 
06.6 


101.4 
101.0 
102.5 
101.2 
101.6 


100.6 
101.2 
101.4 


105.2 
105.0 
102.6 
101.5 
101.1 
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Table  IV. — Temperature  reacHotia  of  the  cowa  used  in  the  milk  experiments. 
[First  to«t  of  lubercalous  cows.] 


Date, 


1894. 


Jit/are  injectUm. 

DecoinlMT  7 

A/ter  injtetvm. 

Decemlier  8  (iulecteil  2^  j 
c.  c.  tuhercnllii  11  p.  in. 
December  7) 


Time. 


9.00  p.m. 


8.00  p.m. 

9.00  p.m. 
10.00  p.m. 
11.00  p.m. 
12.00  m. 

2.00  a.m. 

4.00  a.m. 

8.00  a.  m. 
10.00  a.m. 


No. 
185. 


102.0 


102.4 
io:i.  1 
105. 3 
105.  C 

\m.G 

100.0 
105.4 

mi.  0 

101. 0 


No. 
186. 


100.5 


101.2 
101.4 
103.2 
105.6 
106.0 
105. 6 
105.1 
106.2 
100.5 


No. 
187. 


101.3 
100.3 
102.4 
102.1 
101.5 
90.7 
101.7 
104.8 
101.0 


No. 
189. 


101.  s 


nm.  0 

101.8 
104.8 
105.8 
106.6 
106.4 
105.6 
105.6 
100.5 


No. 

No. 

194. 

1%. 

o 

o 

101. 2 

102.5 

102.0 

105.8 

103.8 

107.0 

104.0 

107. 2 

103.8 

107. 2 

104.3 

107.4 

106.1 

106.7 

105.2 

105.3 

102. 0 

104.2 

101.0 

101.1 

No. 
222. 


N«.. 
229. 


No. 
231. 


102.2      101.3      103,9 


102.  6 

105.4 

103.0 

loa.  6 

104.8 

io:j.6 

104.6 

103.4 

103.8 

im.4 

106.2 

104.8 

106.2 

106.9 

104.5 

106.5 

106.5 

105.2 

105.0 

105.4 

105.7 

105.2 

104.4 

104.7 

101.0 

100.4 

102.6 

[Scc4>n(l  leHt  of  tu1>erculou8  cows.] 


4.00  p.m. 
9.00  p.  m. 


I 


I 


He/ore  injection. 
January  15 

A/ter  injection. 


January  16  (injerted  2 
V.  c.  tiilwrriilin  11  p.  m. ' 

January  15) 8.00  a,  m. 

8.30  a.m. 
I  9.00  a.  m. 
I  0.30  a.m. 
10.00  a.m. 
10.30  a.m. 
11.00  a.m. 
11.30  a.  m. 
12.00  m. 
12.30  p.m. 
1.30  p.m. 
2.00  p.m. 
2.30  p.m. 
3.00  p.m. 
3.30  p.m. 
4.00  p.m. 
4.30  p.m. 


102.2 
102. 0 


101.5 
101.8 
102.4 
102.2 
102.2 
102.2 

102. 4 
102.6 
103. 0 
103.6 

103. 5 
103.4 
103.6 
102. 4 
101.9 
101.6 
102.  8 


102.5  ' 
101.8  I 


101.8  I 
100.8  : 


102.8  I 
102.5  I 


102. 0  I 
101.8  I 


101.4  I 
101.8 


101.4      101.6 
101.0  I   101.0 


H)2.0 

99.6 

103.2 

101.0 

103. 2 

101.2 

103. 5 

101.2 

103.0 

101.2 

103.0 

101.6 

103.2 

101.5 

102.9 

101.2 

102.8 

103. 2 

102.6 

103.6 

103.0 

103.9 

102.  0 

104.6 

101.6 

104.6 

100.0 

105. 0 

99.5 

105.0 

99.3 

104.6 

99.6 

104. 5 

102.0 
,  102.0 
I  103.3 
.  103.2 
I  103.4 

104.2 
I  104.6 

104.2 
,  104.2 
'  104.6 

104. 8 
I  104.8 
I  104.4 
'  100.0 
99.6 
I  99.4 
99.4 


102. 6  I 

101.8  ' 

,  102. 6  , 

I  102.8  I 

1 102. 8 ; 

I  103.0  I 

IW-  'i  I 

104.4 

104.4 

104.3  I 

104.6 

104.6  I 

I  104.2 

I  102. 8  I 

I  102.4  I 

102.0  ' 

I  102.0  I 


105.2 
105. 2  I 
105.2  ; 
105.3 
105.4  , 
105.2 
105.  I 
105.0  : 
104.8  : 
104.6  I 
104.5 
104.0  I 
104.0  j 
103.4  I 
103.0  j 
103. 2  ; 
103.0 


100.2 
101.4 


I 


104.7 

101.2 

105.2 

104.0 

105.2 

104.6 

105.4 

105.4 

105.3 

105. 2 

106.0 

105.5 

106.0 

105.6 

104.0 

105. 4 

my.  3 

105.0 

105.5 

104.8 

105.5 

105.2 

104.6 

104.6 

103.4 

103.5 

103.6 

102.4 

103.2 

102.5 

103. 2  1  102. 6 

103.2 

102.6 

105.3 
105.4 
105.4 
105.8 
106.0 
106.0 
106.2 
106.4 
106.3 
100.2 
106.0 
105.6 
105.2 
104.6 
104.2 
1G4.0 
104.2 
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Depabtment  of  Ageioultube, 

Wmhingion^  D.  C.j  July  15^  18M. 
Sm :  I  liaye  the  honar  to  trausmit  herewith  for  publicatioti,  aB  a 
bulletin  of  this  Bureau,  the  manuscript  of  a  rei>ort,  prepared  undor 
the  direction  of  Henry  E*  Alvordj  Chief  of  the  Dairy  DiviaioDj  by  Prof. 
E,  J*  Wicksorij  Bpecial  agent  of  that  division,  on  the  history,  develop- 
ment, and  pi-esent  condition  of  the  dairy  indastry  in  California,  The 
report  is  of  general  interest,  and  contains  many  siiggestious  for  prac- 
tical dairymen  operating  under  very  diverse  conditions. 
Very  respectfully, 

D.  E.  Salmon, 
Chief  of  Bureau. 
Hon.  J.  STEBLma  Mobton, 

Secretary  of  Agriculture. 
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The  ^razin^  interests  of  California  were  eatablished  by  tlio  Francis- 
*^'^-ii  friars  who  began  their  missionary  effort  for  the  Cbristiiinization  of 
'^*^^  Digger  Iiuiiaiis  in  1769  at  San  Diego*     In  l(i97  their  liredecessors, 
1*^  e  Dominicans,  located  their  that  mission  on  the  peninsula  of  Lower 
J^-^^alifornia,  and  a  year  later  brought  thither  horses  and  cattle  from 
r^^^xico.    The  oftspring  of  this  introduction  eame  northward  with  the 
*^   ^Vrineiscans  and  were  the  progenitors  of  the  vast  herds  which  supplied 
^^  ides  and  tallow  for  a  large  export  trade  and  were  the  main  sonrce  of 
^^bsistence  for  a  considerable  population  of  mission  wardH  and  Mexi- 
^^^^n  settlers  i>revioiis  to  the  American  occupation.    Some  idea  of  the 
^^^t-ent  of  this  grazing  interest  can  be  gained  from  the  fact  that  ifi  18^34, 
^^iter  the  missions  bad  passed  the  highest  period  of  their  jirosperity, 
^leir  property  included  424,000  cattle j  62,50<)  horses,  mules,  and  asses, 
^*nd  325,0«X>  sheep,  swine^  and  goats.    These  figures  do  not  include  the 
X^roi>erty  of  the  settlers  away  from  the  missions,  nor  the  ctmnlless  bands 
^:*f  wild  cattle  and  horses  which  roamed  the  plains  without  mark  of 
Ownership.     But  while  cattle  were  thus  abundant  and  labor  was  to  be 
liad  for  the  commanding,  there  was  practically  no  dairying.     The  nar- 
ratives of  travelers  state  that  milk  was  rare,  but  the  poorest  settler  had 
plenty  of  beef  in  his  pot.     Even  the  goats  must  have  been  of  very  low 
dairy  grade,  for  one  \isitor,  while  acknowledging  that  the  goats  were 
milked,  adds  that  it  was  difficult  to  get  a  pint  of  milk  from  six  of  them. 
The  mission  padres  had  plenty  of  olive  oil  to  take  the  place  of  butter, 
and  wine  instead  of  milk.    The  Mexican  settlers,  with  few  exceptions, 
did  not  relish  the  labor  which  was  required  to  produce  wine  and  oil  and 
therefore  drank  water  until  trade  brought  them  stronger  substitutes. 
With  the  American  occupation,  and  notably  with  the  inrush  of  gold- 
seekers  in  1849,  a  sharp  dairy  demand  arose.    This  was  supidied  in  great 
measure  by  importation,  as  will  be  shown  presently,  but  it  called  into 
existence  local  dairying,  the  development  of  which  was  marked  by  novel 
featares  wMch  invite  brief  description. 

ESTABLISHMENT  OF   TIlK   r^iUttV   IKfJUSTRy   BY  AMERICANS. 

The  beginnings  of  California  dairying  were  made  in  two  regions  con* 
iiderably  remote  from  each  other — ^the  mining  region  amid  the  foothills 
of  the  Sierra  Kevadas,  which  form  the  eastern  boundary  of  the  State^ 


atid  tbe  Beaboard  region  adjacent  to  San  Francisco,  whicli  lies  upon  oar 
western  boundary.  The  latter  region  was  destined  to  aclneve  ^Tcat 
commercial  importance,  but  there  was  no  lack  of  characrteristic  nniiiae- 
nes8  in  tbe  Ibrmer.  Many  families  of  gold  seekers  wlio  took  up  the 
nuirch  for  tlie  California  gold  fields  from  tlieir  liomes  on  the  prairies  of 
the  West,  camped  their  way  across  the  plains,  subsisting  in  part  upon 
tb©  milk  of  the  fiimily  cows  which  they  drove  before  them.  Heac^Uing 
the  mines,  tliey  fbnnd  that  tlie  todk  they  bad  been  using  so  freely  would 
cominaud  an  almost  incredible  amount  of  gold  from  the  miners,  and 
while  the  male  members  of  the  fiimily  engaged  in  mining  direct,  the 
female  niemberft  often  gained  more  dust  by  caring  for  and  selling  the 
product  of  their  cows,  Freslt  milk  and  fresh  butter  brought  them  imme- 
diate and  continued  prosperity.  Favorable  lands  were  selected^  and  in 
these  nioniitain  homes  grew  up  large  herds  and  finally  valuable  dairies 
which  formed  the  nucleus  of  the  mountain  dairy  distric^t,  which  will  be 
mentioned  in  another  connection.  This  pioneer  dairy  ettbrt  was  estab- 
lished with  eows  bred  to  milk  and  with  the  ordinary  dairy  skill  of  the 
eastern  half  of  the  country  nearly  half  a  century  ago, 

EARLY   FRACnCBS   AKt>  PRICTCS  IN  THK  COAST  REGIOK. 

The  dairy  industry  of  the  coast  region  of  the  State  was  established 
upon  a  ditlerent  basis.  Tlie  early  projector  had  here  a  wider  oppor- 
tunity in  the  demands  of  the  tbf>nsand.s  who  arrived  in  San  Francisco 
by  sea.  The  supply  of  dairy  goods  consisted  of  butter  and  cheese  by 
ship  around  the  Horn  from  Boston  and  New  York,  or  was  gatheretl  up 
at  South  American  jmrts,  where  only  the  rudest  dairying  was  practiced* 
These  supplies  were  inferior  to  begin  with,  and  w*ere  rendered  almost 
inedible  by  the  deteriorating  iTdluenccs  of  long  sea  voyages*  Almost 
anything  iii  the  form  of  butter  and  cheese,  freshly  made,  was  greedily 
welcomed.  Money  was  jdentiful,  and  fresh  butter  commanded  tl.50 
and  cheese  40  cents  per  pound.  But  there  were  hardships  in  the  way 
of  i>roduction,  even  at  these  prices.  Few  cows  were  to  lie  had  except 
those  of  the  hide-aud'tallow  breed  of  the  Mexicans.  To  get  any  milk 
at  all,  this  cow  bad  to  be  lassoed  and  tied  to  a  stake  and  allowed  the 
comiKinj^  of  her  calf  before  a  drop  could  be  secured.  Very  soon,  too, 
even  these  unproti table  animals  became  scarce,  because  of  the  vairt 
inroads  upon  the  available  beef  s^upply  nuide  by  the  hungry  hordes  of 
nuners.  High  beef  prices  induced  the  driving  westward  of  large  herds 
of  cattle  from  the  Western  States  and  from  Texas,  and  this  introduc- 
tion brought  to  the  pioneer  dairyman  stock  which  was  poor  enough 
from  a  dairy  point  of  view,  but  still  vastly  better  than  that  of  the 
Mexicans.  This  movement  of  cattle  soon  proceeded  beyond  local  needs 
for  beef  and  prices  ran  low,  but  the  inferiority  of  the  st^ick  as  dairy 
producers  was  clear,  from  the  fact  that  while  the  best  of  tbe  4-year- 
olds  could  be  bought  for  ^lU  each,  and  pasturage  was  almost  free,  the 
price  of  butter  was  38  cents  and  of  cheese  15  cents  per  ixjund.     But  if 


the  cattle  were  bad,  the  dairy  practice  was  a  luatch  for  tbem.  Nothing 
better  than  the  ronghest  sheds  were  used  to  shelter  the  milk  and  dairy 
apparatus  and  to  cnre  the  cheese,  and  the  cattle  had  no  shelter  what- 
ever. The  mild  climate  made  this  possible.  The  products  themselves 
fluctuated  in  a  way  almost  incredible.  As  late  as  1858  cheese  made 
from  skimmed  milk  and  sweet  buttermilk  combined  sold  at  25  and  27 
cents  per  pound  the  same  day  it  was  taken  Irom  the  hoop,  and  butter 
brought  $1  a  pound.  Within  two  years  these  prices  were  quartered 
and  the  ruling  rates  were  counted  unprofitable,  as  indeed  they  were 
nnder  the  conditions  then  prevailing. 

Under  these  circumstances  the  x)oorest  dairymen  went  into  other 
pursuits  and  the  poorest  cows  to  the  butcher.  Men  with  some  dairy 
insight  pushed  forward  into  better  systems  of  operation,  cows  were 
selected  and  trained  for  dairy  production,  pasture  lands  were  pur- 
chased or  leased  in  large  areas,  and  the  California  system  of  large 
private  ownership  of  lands  and  cows,  with  leaseholds  to  operating 
teuant-s,  arose.  This  system  of  dairying  with  leased  lands  and  cows 
will  be  described  later. 

MORE  RBCENT  ASPECTS  OF  THE  INDUSTRY. 

During  the  decade  following  1860  dairy  operations  were  greatly 
extended.  There  were  very  wide  fluctuations  in  market  values,  and 
there  were  serious  losses  of  stock  from  drought,  which  the  dairymen  had 
not  yet  learned  to  provide  against;  but,  on  the  whole,  the  business  was 
very  profitable,  although  still  very  wastefully  conducted.  The  extent  of 
the  demand  can  be  seen  from  allusion  to  imx)ortatiotis.  From  1860  to 
1865  the  importation  of  butter  steadily  increased,  until  in  the  latter 
year  there  was  more  than  6,700,000  pounds  imported,  for  which  more 
than  $2,000,000  was  paid.  Local  pjX)duction  soon  began  to  supplant 
this  imx)ortation,  but  there  was  about  an  average  of  a  million  pounds  of 
butter  brought  in  by  ship  each  year  for  several  years  thereai'ter.  The 
completion  of  the  overland  road  also  ministered  to  the  supply  from 
distant  sources,  and  during  the  fall  and  early  winter  of  each  year  con- 
siderable quantities  of  oleomargarine  and  creamery  butter  from  the 
Chica^  region  were  brought  to  San  Francisco. 

Cheese  was  also  largely  brought  in  by  ship  and  rail  during  the  earlier 
years  of  California's  growth,  and,  in  fact,  it  was  not  until  about  1878  that 
local  production  reached  the  amount  of  local  needs.  From  that  time 
to  the  present  there  has  been  a  surplus  for  distant  shipment.  Until 
about  1890  this  was  fairly  well  disposed  of  at  different  places  on  the 
coast  where  new  cities  were  si)ringing  up,  and  where  mining,  lumbering, 
and  raOroad  building  enterprises  were  being  carried  on  in  advance  of 
dairy  development  in  the  immediate  localities.  At  the  present  time  these 
distant  parts  of  the  coast  are  developing  their  own  dairy  resources,  and, 
instead  of  bujring  from  California,  are  marketing  their  surplus  so  far  as 
pOBSible  in  California  cities.  California  dair3rmen  have  met  these 
ebanged  conditions  by  the  old  and  accepted  dairy  weapons,  viz,  organ- 


8 

ization  for  the  improvement  of  practice  and  tlie  resulting  cheai)ening 
and  higher  qnality  of  the  product.  Thus  the  creamery  system  has  come 
to  California  sometimes  as  a  graft  ui)on  the  old  system  of  large  private 
dairies,  sometimes  as  supplementary  or  as  a  substitute  therefor,  as  will 
be  presently  described. 

WIDELY  DIVERSE  DAIRY  CONDITIONS  IN  OALEPORNLl. 

Natural  conditions  affecting  dairy  practice  in  California  are  widdy 
diverse  and  necessitate  differences  in  practice  in  nearly  all  depart- 
ments of  dairy  work,  from  the  selection  of  forage  plants  and  the  care  of 
stock,  all  the  way  through  the  dairy  curriculum  to  the  manufacture  and 
care  of  the  product.  There  is  no  such  variation  on  the  Atlantic  Slope; 
but  one  can  find  something  analogous  in  European  conditions  if  he  take 
into  account  the  mountain  dairying  of  the  Alpine  valleys,  the  moist, 
diked  lands  of  Holland,  the  heated,  irrigated  plains  of  Italy,  and  the 
coast  lands  of  Normandy,  with  their  perennial  pastures  born  of 
equable  temperature,  abundant  rains,  and  fog.  Close  resemblances 
to  all  these  various  conditions  can  be  found  within  the  boundaries  of 
California,  and  they  must  be  taken  into  account  in  any  successfiil 
attempt  to  describe  the  geographical  features  of  the  dairy  industry  in 
this  State.  With  this  fact  in  view,  it  is  possible  to  lay  down  four  chief 
divisions  of  California  dairy  lands,  based  upon  a  similarity  of  natural 
conditions  within  each  of  them.  These  divisions  or  regions  do  not 
comprise  compact  geograpiiical  areas,  but  are  rather  long,  narrow 
bands  or  belts  taking  an  extended  range  from  north  to  south,  with 
comparatively  short  east  and  west  extensions.  The  governing  factors, 
in  their  demarcation,  are:  Proximity  to  the  coast,  elevation  and  local 
tox)ography,  rainfall,  and  other  climatic  features.  The  intrusion  of 
some  of  these  factors  makes  it  impossible  to  follow  exactly  geograph- 
ical lines  in  defining  the  regions.  For  ordinary  uses,  however,  they 
may  be  arranged  as  follows:  (1)  Fpper  coast,  (2)  lower  coast,  (3) 
interior  valley,  (4)  mountain  valley. 

FOUR  MAIN  DIVISIONS  OP  CALIFORNIA  DAIRY  LANDS  AND  CLIMATES.  ' 

(1)  The  upper  coaf^t  region  comprises  the  counties  north  of  San  Fran- 
cisco which  lie  west  of  the  Coast  Range  Mountains  and  have  a  8alt-w:ater 
frontage  either  upon  the  Pacific  or  the  Bay  of  San  Francisco,  or  upon 
both.  These  are  the  counties  of  Marin,  Sonoma,  Mendocino,  Humboldt, 
and  Del  Norte  on  the  ocean,  and  Contra  Costa,  Solano,  and  Napa  coun- 
ties on  the  bay.  In  the  ocean-side  counties  the  dairy  is  a  leading 
interest,  while  in  the  bay  counties  it  is  subsidiary.  This  region  is  the 
oldest  dairy  district  in  the  State,  and  it  is  still  in  the  lead  both  in  extent 
of  production  and  in  the  employment  of  progressive  methods.  The 
natural  conditions  for  dairying  are  unsurpassed.  The  length  of  the 
rainy  season  gives  a  natural  pasturage  longer  than  can  be  found  else- 
where in  the  State,  and  the  amount  of  rainfall  is  such  that  there  never 
baB  been  a  serious  drought 
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Oo  tlie  immediate  coast  summer  fogs  refresh  the  pastures  and  oceaxt 
iofluences  prevent  extreme  temperatures  at  any  season  of  the  year. 
Water  is,  as  a  rule,  abundant  ami  i>ure,  and  the  soils  exceedingly  pro- 
dnetive  of  clovers  and  grasses  as  well  as  of  cultivated  crops  for  suji- 
pi  em  ent  ary  feed  i  n  g, 

(2)  The  lower  coast  region  is  usually  taken  to  include  all  the  lauds 
on  or  near  tlie  coast  from  San  Francisco  southward  to  Sau  Diego,  a 
distance  of,  approximately.  oOO  miles.  Tbis  region  also  lies  west  of  tlie 
Coast  Range — that  is,  between  the  main  chain  of  the  Coast  Bange  and 
the  ocean — and  is  therefore  subject  Ui  oce^n  influences  in  varying 
degrees,  increased  by  x»roximity  Uy  the  shore  or  lessened  by  distance  or 
by  the  iuterTention  of  ranges  ctf  hills,  which  act  as  baixiers  to  the  prog- 
ress  of  ocean  winds  and  fogs.  In  this  extended  region  the  annual  nxin- 
fall  decreases  as  yon  go  southward  at  the  rate  of  about  2^  inches  to  each 

i  100  miles  of  distance,  and  the  average  temperature  increases  about  1 
degree  for  each  100  nules.  This  variation  is  regulated  by  local  topog- 
raphy to  a  certain  extent,  but  the  general  change  is  as  noted.  Natu- 
rally the  northern  half  of  this  region  is  the  greater  in  dairy  ^irod action. 
The  counties  of  Ssin  Mateo,  Santa  Oruz,  Monterey,  Han  Luis  Obispo, 
and  the  northern  h:ilf  of  Santa  Barlmra  have  the  dairy  i^s  a  leading 
industry,  with  San  Luis  Obispo  nt  tbe  iront.  In  lavorable  years  this 
county  lias  made  a  record  as  the  banner  butter  county  of  the  State, 
Also  included  in  this  dairy  region  are  the  counties  of  Alameda  and 
Santa  Clara,  bordering  on  the  Bay  of  San  Francisco,  but  within  their 
boundaries  horticnltnial  production  far  exceeds  tlie  dairy.  Tlie  same 
is  true  of  the  southern  half  of  Santa  Barbara,  Ventura,  and  San  Diego 
counties,  while  Los  Angeles  and  Orange  counties,  by  virtue  of  large 
areas  of  low,  moist  hind  adjuceut  to  tlie  oi-ean,  market  a  very  large 
dairy  product  in  addition  to  a  large  output  of  fruits  and  grains  from 
higher  lands.  Though  this  coast  dairy  region  south  of  San  Francisco 
is  thus  seen  to  be  notable  in  its  adaptation  and  development  in  dairy 
lines,  it  is  inferior  to  the  coast  region  north  of  San  Francisco,  because 
of  its  less  moisture  and  grentcr  heat,  its  shorter  pasturage  season,  its 
liability  to  oc-casional  droughts,  which  about  once  in  a  decade  have 
caused  serious  loss  of  stock  as  well  as  product,  and  the  need  of 
greater  eObrt  to  produce  supplies  of  supplementary  feeds;  and  yrt 
through  the  introduction  of  better  sj'stem  and  wiser  foresight  in  dairy 
operations  tliese  dilliculties  and  dangers  give  infinitely  less  concern 
than  they  did  in  former  year^s, 

(3)  The  interior  valley  dairy  region  comprises  lands  removed  from 
coast  influences.  They  are  situated  on  the  east  side  of  high  elevations 
of  the  Coast  Range,  which  largely  exclude  ocean  winds  and  foga, 
including  all  the  counties  lying  in  the  valleys  of  the  San  Joaipiin  and 
the  Sacramento  rivers  and  their  tributaries.  These  areas  couipri.se  one 
great  valley  between  the  foothills  of  t^lie  Sierra  Nevada  on  the  east 
and  the  Coast  Range  ou  the  west.  It  is,  approximately,  4t)0  miles 
long  and  vaiies  in  width  from  40  to  (R>  milos.    The  valley  region 


indodes  Bome  areas  in  sontbern  California  at  a  distanre  from  tbe  coast, 
but  owing  to  the  east  ward  trend  of  the  liigli  Const  llange  in  sonthern 
Califomia  conditions  are  not  qnite  the  same,  ilere  and  tliere  gaps  in 
these  mountains  open  a  path  eastward  for  ocean  temperatures  and 
moistnre  and  give  to  adjaeent  lowlands  a  mixture  of  eoast  and  valley 
conditions,  so  that  one  region  intrudes  npon  the  territory  of  tlie  other. 
This  is  notable  where  the  Saerameuto  and  San  Joa(|uin  rivers  break 
through  the  Coast  Range  to  reach  Ban  Francisco  Bay  and  where  the 
Salinas  and  Pajaro  rivers  flow  into  Monterey  Bay,  At  these  points 
oce^n  influences  extend  far  into  the  interior,  being,  however,  progress- 
ively ameliorated  by  interior  heiit  and  drought,  as  they  proceed.  The 
valley  region  proper  does  not  inclnde  these  niodilicd  areas,  and  is 
distinctly  free  from  coast  iuflneuces  except  those  which  surmount  the 
ranges  and  thus  have  an  effect  upon  the  climate  of  the  whole  JState. 
Tbe  leading  characteristics  of  the  interior  valleys  are  high  summer 
heat  and  very  dry  summer  air;  very  small  and  uncertain  rainfall,  con- 
sequently freijuent  antl  severe  droughts;  a  very  short  season  of  succulent 
pajstarage,  except  on  irrigated  or  low,  moist  river-bottom  lands  of  com- 
poratively  small  area;  scant  water  supply  and  that  of  undesirable 
warmth;  occasional  presence  of  insects  in  grievous  numbers.  In  sboit, 
in  their  natural  conditions  these  interior  valleys  are  utilitted  for  dairy 
hnsbandry  except  during  the  winter,  when,  if  the  rainfall  be  adequate, 
there  is  a  very  free  growth  of  rich  pasturage  and  the  temperature  con- 
ditions are  excellent  for  ilairy  work. 

In  Uiese  arid  lands  progressive  dairying  has  made  its  greatest 
acliievements.  The  introdnction  of  irrigation  and  the  growth  of  allalfa 
aud  other  plants  impossible  without  it;  the  use  of  centrifugal  separa- 
tors to  secure  the  cream  which  could  not  be  raised  in  good  condition 
by  the  gravity  method  bceause  no  refrigerating  agency  could  be  had 
cbeiiply  enough  for  general  use;  the  construction  of  buildings  exclud- 
ing high  temiieratures  and  the  employment  of  devices  for  cooling  by 
evaporation  of  moisture — in  tact,  by  meeting  nnfiivorable  conditions  at 
all  points  by  ingenuity  antl  the  employment  of  the  latest  dairy  inven- 
tions, dairj'  manufacturing  in  the  interior  of  Cfilifornia  has  been  made 
practicable  and  profitable,  and  many  lessons  can  be  learned  from  it  for 
the  guidance  of  practice  in  other  heated,  arid  regions.  As  a  matter  of 
recent  history,  it  may  be  adrled  that  these  interior  regions,  which  were 
ODce  almost  wholly  dependent  upon  the  coast  and  the  mountains  for 
their  dairy  supplies,  are  now  i>roducing  for  distant  shipment* 

In  all  the  interior  valley  region,  however,  botii  north  and  south,  dif- 
ferences are  in  degree  rather  than  in  kind,  and  in  all  of  them  the  use 
of  naturally  moist  or  irrigated  land  and  advanced  dairy  practice  are 
the  ruling  factors  of  success,  Althongh  this  region  is  of  vast  area,  only 
a  ^mall  fraction  is  as  yet  employed  in  dairying.  Fruit  and  grain  are 
the  chief  products,  but  the  dairy  would  increase  as  the  irrigated  area 
18  extended  if  adequate  market  demand  were  assured.  At  i>re8ent  this 
doea  not  eeem  to  be  the  case. 
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(4)  The  mouTitaiii  valley  dairy  region  of  California  is  qnite  disiinct 

in  its  r^haract-emtics  fn*m  any  of  tliose  already  mentioDed,  and  it 
approaclies  more  nearly  than  any  of  them  to  a  likene8$  to  tbe  diiiry 
conditions  and  practice  of  the  Eastern  States.  In  one  sense  the 
niouiitain  region  is  supplementary  to  the  interior  valley  region,  bee^inse 
there  began  very  eaiiy  in  the  development  of  the  State  an  itinerant 
system  of  dairying  in  which  the  cows  were  driven  back  and  fortl^  from 
valley  plains  to  niountain  meadows,  wintering  in  the  valley  and  hojii- 
mering  in  the  mountains.  This  practice  chiefly  prevailed  in  the  north- 
east quarter  of  the  State,  and  while  uninch>sed  iiublic  lauds  yielded 
abundant  free  pasturage  and  prices  were  high,  it  was  very  profitable. 
As  a  system  it  was  quite  analogous  to  the  Alpine  dairying  of  Switzer- 
land. More  recently  tlie  occupation  of  public  lands  and  other  adverse 
conditions  have  rediu'ed  the  practice,  but  some  dairymen  liave  per- 
manent locations  both  below  and  al>ove,  and  sfill  migrate  twice  a  year. 
The  system  does  not  favor  the  use  of  improved  methods  and  can  not 
long  survive. 

This  is,  however,  only  one  phase  of  monntain  dairying,  and  now  the 
least  important  one.  The  early  demonstration  of  the  gotnl  points  of 
the  mountain  district  was  folh^wed  by  the  permanent  establishment 
of  dairying.  The  natural  pasturage  is  superior,  and  moisture  in  sujd- 
nier  favors  the  growth  of  some  standard  dairy  grasses  which  do  not 
thrive  elsewhere  in  i'alitbrnta;  tlie  streams  and  springs  nm  cold  water; 
natural  ice  can  be  had,  and  deep  setting  in  coolers  is  feasible. 

On  the  other  hand,  a  winter  of  snow  and  ice  makes  the  -Eastern 
methods  of  stock  shelter  and  provender  imperative,  and  distance  from 
market  and  wagon  transportation  of  products  place  the  producer  at 
something  of  a  disadvantage.  While  good  dairy  markets  in  the  mining 
towns  of  Nevada  could  be  had,  this  was  not  of  so  much  importance,  bat 
now  that  these  towns  have  declined  and  Nevada  has  become  a  shipper 
of  dairy  produce  to  California  markets  the  situation  of  the  mountain 
dairymen  is  less  satisfactory.  The  niountain  region  is,  however,  one  of 
great  reserve  force,  and  in  the  future  growth  of  the  coast  will  have 
better  opportunity  to  exercise  its  excellent  productive  ability  and  to 
use  its  rich  resources.  The  mountain  counties  which  have  made  the 
best  records  in  monntain  dairying  are  Sierra  and  Plumas,  although 
other  counties  both  north  and  south  of  them  also  have  inqjortant  dairy 
interests  and  resources.  Siskiyou  and  Shasta  counties  have  thriving 
local  dairy  establishments  which  find  a  market  in  adjacent  mining 
regions.  Lassen  and  Modoc  counties  have  large  gi^azing  and  grain 
interests,  and  with  Ijetter  transportation  fat: ili ties  could  largely  increase 
their  dairying.  The  higher  elevations  of  Placer,  Nevada,  l^ldorado^and, 
in  a  less  degree,  Amatlor  and  Alpine,  have  good  mountain  pasturee 
which  are  partially  utilized,  while  Mono  and  Inyo,  tbe  only  counties  in 
California  east  of  the  Sierra  Nevada  Mountains,  have  a  cx)n8iderable 
surplus  dairy  product  whii^h  reaches  market  by  means  of  a  railw£^' 
running  thence  into  Nevada, 


The  foregoing  sketch  of  the  dairy  regioiifi  of  Oalifornia  inclades  men- 
tion of  the  counties  which  lead  in  this  industry.     The  greatest  of  all 
the  comities  in  unionnt  of  product,  in   number  of  modern  establiah- 
ments,  and  first  in  the  construction  of  a  modern  creumery,  ia  Humboldt 
j      County,  with  a  butter  product  of  2,843,452  pounds  in  1892.    Although 
^kie  county  has  other  very  iuiportant  interests,  it  is  the  estimate  of  sev^- 
Beiul  well-iu  formed  persons  that  over  one-half  the  population  is  con- 
Bcerned  in  dairying,  and  io  some  parts  of  the  county  quite  three-fourths 
of  the  people  are  thus  engaged.     Probably  I  himbohlt,  arid  Marin  in  a 
less  degree,  are  the  only  counties  in  which  such  high  percentages  rule, 
but  there  are  parts  of  other  ciumties  in  which  similar  proportions  could 
be  given.     California  has  always  been  marked  by  local  specialization  of 
products.    This  is  to  some  degree  a  rational  deduction  troni  clearly  dis* 
eemed  dififerentiation  in  local  climates,  and  in  some  degree  attributable 
^to  popular  conceptions  of  greatness  in  farming  policy.     It  was  a  very 
Bearly  notion  in  California  that  the  farming  operations  of  an  individual 
must  necessarily  cover  a  vast  area  of  laud.    It  was  easy  to  acquire  such 
are^is  in  early  days,  and  the  influence  of  such  accpiisitions  and  of  farming 
methods  required  by  them  is  still  strong,  thongh  its  departure  can  now 
Hbe  clearly  foreseen.    Aside  from  this,  however,  there  is  good  reason  for 
much  specialization,  because  conditions  change  so  greatly.    On  the 
moist  lands  of  Orange  County,  for  instance,  probably  about  one-third 
of  the  people  are  engaged  iu  dairying,  while  on  the  adjacent  higher 
lands  there  is  not  only  little  dairying  but  probably  many  of  the  fruit- 
growers who  use  those  lands  do  not  even  keep  family  cows. 
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CALtFOENIA   SYSTEM   OF   LABOE   DAIET  HOLDINaS. 


The  size  of  the  dairy  farms  and  the  number  of  cows  to  each  vary 
within  wide  limits.  As  stated,  the  old  plan  was  to  have  very  large 
herds  and  farms;  but  the  old  plan  was  also  to  have  rather  small  dairy 
buildings  and  enough  of  them.  They  were  so  located  that  part  of  the 
cows  C4>uld  be  conveniently  driven  to  each  tor  milking,  and  a  butter  or 
cheese  maker  was  located  at  each  of  these  branch  establishments.  As 
each  of  these  branches  must  have  its  own  foreman  and  cook,  as  well  as 
it«  own  gang  of  milkers,  it  was  soon  seen  that  a  system  of  tenantry 
would  tK>th  relieve  the  owner  and  inspire  the  foreman  to  watchfulness 
and  zeal.  It  would  also  be  economical  to  have  the  foreman^s  wife  for 
cook.  The  result  was  that  a  lease  price  was  put  upon  tlie  branch  at  so 
much  per  cow  furnished  by  the  owner,  the  lessee  to  furnish  his  own 
labor,  forcie,  and  utensils,  and  to  raise  an  agreed  imraber  of  calves  each 
year  for  the  owner;  the  owner  to  keep  up  the  number  of  good  cows  and 
to  furnish  materials  for  necessary  fencing  and  buildings,  for  the  con- 
struction of  which  the  tenant  supplied  the  labor.  The  tenant  paid  acask 
rent;  consequently  the  produce  of  the  dairy  and  the  swine  yard  belonged 


to  111  111,  and  tliere  was  no  division  of  products  to  wony  abouL  While 
dairy  jmces  were  good  this  arrangement  was  mutually  satisfactory  to 
ow^ner  and  lessee^  and  with  a  gc^od  large  herd  of  (*ow8  the  latter  was 
able  to  secure  an  income  which  enabled  hioi  to  hire  all  the  labor  uecea^ 
sary  to  maintain  bis  family  in  good  style  aud  have  a  comfortable  bank 
account,  which  allowed  the  purchase  of  good  appliances,  et<:.  In  this 
way  the  system  of  large  single  dairies  came  about  in  California.  B^jnie 
tenants  handled  as  many  as  300  cows  and  manufactured  as  much  milk  as 
the  smaller  cooperative  establishments  at  the  East  receive*!  trom  their 
patrons.  The  lease  rat«  per  cow  naturally  declined  with  the  comin{jof 
lower  values  for  dairy  produce  from  the  old  range  of  $25  to  $30  to  the 
present  rate  of  816  to  ^20.  The  tenants'  net  income  decbued  even  mote 
notably.  The  result  has  been  that  many  American  tenants  have  saved 
themselves  by  introdncing  creamery  oiittits,  while  others  gave  way  to 
Europeans,  who  c*ould  live  on  narrower  margius  and  were  able  to  secure 
labor  of  their  own  nationality  for  less  than  the  former  tenants  paid. 
Some  of  these  Eiiroi>ean  dairymen  are  very  bright  and  enterprising 
men,  aud  now  tignre  as  large  dairy  proprietors  and  leaders  in  the  com- 
mercial as  well  as  the  producing  branches  of  the  industry;  others  are 
very  ignorant  and  too  often  squalid,  aod  form  a  decided  barrier  to  local 
dairy  ]»rogres8. 

Although  large  dairy  holdings  still  prevail  in  the  older  regions,  there 
has  been,  during  the  last  twenty  years,  great  increase  in  the  number  of 
small  dairy  farms,  and  this  has  been  due  in  part  to  the  subdivision  and 
Bale  of  the  old  holdings  and  in  part  to  the  advance  of  the  interest  into 
newer  parts  of  the  Btate.  The  ]»reseut  range  of  herd  numbers  of  cream* 
ery  patrons  in  several  counties  is  as  follows ; 


County. 
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HomWdt.... 

Mendocino 
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Lot  AngelM.  Or&nge,  and  Bon  Boraardlno, 


CAPACITY   OF   CALIFORNIA   DAIBY   LANDS. 


The  number  of  aeres  refiuired  for  the  keeping  of  a  cow  in  California 

is  determined  by  local  conditions  of  soil  aud  elimate.  There  are  cased 
in  which  1  acre  to  the  cow  can  be  cited,  aud  others  iu  which  2  and  even 
;  3  acres  are  allotted  to  the  cow  iu  estimating  the  capacity  of  pasturag 
Beyond  this  there  are  pastures  so  scanty  that  the  growth  on  5 
will  not  exceed  the  wants  of  a  single  animal*  The  best  records 
made  in  the  moist,  rich,  coast  valleys  of  Huinbiddt  County  and  on  the 
alfalfa  lands  in  the  irrigated  or  the  naturally  moist  sections  of  the  inte- 
rior vaUey.  Two  iustaures  are  given  by  correspondents  in  Eel  River 
Valley,  Humboldt  County,  viz:  Mr.  A.  Kansen,  of  Ferndale,  keeps  35 


[even  . 
Lrage,  J 
acr|^J 


cows  on  34  acres,  secures  an  average  yield  of  300  pouiula  of  butter 
aadbuys  no  feed  whatever.  Tlie  cows  are  on  pasture  nine  montlis  of 
the  year,  and  for  the  other  three  they  are  fed  hay  and  nwtSj  all  grown 
on  the  M  acres.  J.  E.  Brown,  also  of  Fenulale,  keeps  35  cows  on  40 
acre.s,  his  average  yield  and  feeding  being  like  the  preceding.  These 
records  are  strictly  credible  when  one  knows  the  natural  pasturage 
conditions  prevailing  and  the  favoring  climate.  The  cows  are  aiioiily 
g<K»d  selected  grades  of  dairy  breeds*  The  average  in  the  dairy  sections 
oi  numboklt  County,  that  is,  on  the  best  of  the  valley  lands,  is  1 J  acres 
to  a  cow, 

THE   DAIRY   BKEEDS    IN   OALIFOENIA, 

Although  all  the  leading  dairy  breeds  have  seemed  introduction  to 

California,  only  three  have  made  a  wrde  and  enduring  impression  on 

the  ordinary  run  of  dairy  cattle.    Tliey  are,  both  in  historical  order 

Ind  extent  of  influence,  as  follows:  The  Shorthorn,  the  Jersey,  and  the 

■'flbhtein-Friesian.     The  Ayrshire,  tlie  Devon,  the  Gnernseyj  and  others 

I  only  show  their  impress  in  localities  adjacent  to  the  few  imported 
herds;  they  have  never  taken  widely.  On  the  other  hand,  one  can 
hanlly  go  into  the  dairy  regions  anywhere  without  being  able  to  recog- 
nize the  marks  of  the  three  breeds  first  named.  The  Shorthorn  gave 
tbe  first  great  improvement  on  ilie  common  stock,  which  was,  as  already 
stated,  of  mixed  Mexican  and  American  origin.  The  breeding  of  dairy 
'amdies  of  Shorthorns  has  coutinned  with  due  enterprise  and  care,  and 
I  sires  of  such  parentage  have  always  been  in  request.  The  Jerseys 
next  secured  wifle  introduction  on  the  basis  of  cream  and  butter  points, 
and  the  Jersey  cross  became  very  popular  antl  is  still  largely  used. 
Then  came  the  Holstein  Friesians,  with  their  great  milk  yield,  and 
many  dairymen,  who  desired  to  correct  the  tendency  to  decreased  size 
resalting  from  the  Jersey  cross,  used  the  bhickaud  white  stock  to 
increase  size  and  capat^ity.  This  comment  fairly  represents  the  popu- 
lar conception  among  dairymen  of  the  relations  of  these  three  breeds. 
We  have,  of  course,  individuals  who  adhere  strongly  to  continuous  use 
of  sires  of  the  same  breed,  and  others  who  rely  upon  continuous  selec- 
tion from  dairy  stock  of  uncertain  ancestry.  On  the  whole^  the  daiiy 
stock  of  the  State  is  of  very  good  quality  and  capacdty. 
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.  DEY  PEED  AND  ITS  CHARAOTERIBTICS. 

In  the  descriptions  of  the  dairy  regions  of  California  previously  given, 
there  are  references  to  the  ditlerent  lengtlis  of  the  natural  pasturage 
season  in  each.    Those  remarks  apply  to  the  natural  growth  of  succu- 

nt  pjisturage.  Besides  this,  there  is  in  Calilhrnia  what  is  lot!ally  known 
**dry  feed,-'  which  is  quite  an  important  factor  in  all  branches  of  our 
live-stock  husbandry.  This  dry  feed  is  simply  the  growth  of  grasses 
an<I  clovers  which  have  naturally  matured  by  the  advancing  drought  of 
Uitt  tiummer  season,  and  constitute,  therefore,  an  unmown  hay  on  which 


the  animals  subsist  It  will  occnr  to  the  distant  reader  that  ft  would 
be  better  to  cut  uud  stack  this  bay  wLeii  it  is  iu  its  best  condition  than 
to  allow  it  to  desiccate  iii  the  sun  and  wind.  Of  course,  when  such 
wild  growth  is  in  suitable  quantity  on  lands  couvenient  to  ujow,  this 
course  is  often  taken  nowadays,  but  the  growth  on  hillsides  or  iu  can 
yons  and  the  aftCTmath  of  low-growing  grasses  and  clovers  would  coat 
more  than  it  would  yiekl  in  the  mowing,  and  much  of  it,  like  the  rich 
seedTpods  of  tbe  bur  ch*ver  (Medicago  deniicuhtta)  and  other  short 
growth  of  leaf  and  seed,  could  not  be  secured  by  any  machinery  exceiit 
the  oral  outfit  of  the  grazing  animal.  Besides  this,  dried  herbage  is 
richer  iu  nutritive  materials  tlian  a  stranger  might  think,  because  it£ 
maturity  is  forced  upon  it  by  the  heat  and  drought,  and  it  retains  such 
richness  in  its  dried  fibers  that  it  is  not  at  all  to  be  compared  with  the 
dead  grasses  of  humid  climates.  The  most  iibvions  demonstration  of  this 
fact  is  the  sight  of  cattle,  sleek  and  fat,  on  brown  held*i,  iipparently*  too, 
as  bare  as  they  are  brown,  gaining  full  nourishment  from  the  rubbish- 
Mke  seeds  and  dry  herbage  spread  over  the  sun-baked  soil. 


PASTUEAGE   SEASONS  IN  CALIFORNIA. 

Speaking  generally,  the  growth  of  grass  in  all  parts  of  California, 
except  the  mountain  region,  begins  with  the  fall  rains.  These  rains 
come  from  the  north  and  occur  first  in  the  upper  coast  region  and  then 
in  the  northern  half  of  the  interior  valley  region.  The  mean  date  for 
this  opening  of  the  growing  season  in  northern  California  is  October  8, 
Later  the  lower  coast  region  is  reached,  and  after  that  the  ftouthem 
half  of  the  interior  valley  region,  the  mean  dat-e  being  November  1 
for  the  southern  half  of  the  State,  The  ideal,  or  as  common  parlance 
goes,  the  **  good  year'^  is  one  iu  which  the  rains  occur  nt  short  intervals^ 
so  that  continuous  |>asture  growth  is  maintMincd  after  the  naturally 
sown  aeeds  are  once  germinated.  In  such  a  year  the  cattle  are  wading 
knee-deep  in  succulent  vegetation  from  January  until  May*  The  land- 
scape is  carpeted  with  the  varied  hues  of  wild  dowers,  the  cattle  are 
sleek,  and  the  flow  of  milk  is  forced  by  agreeable  temperatures  and  a 
wealth  of  juicy  forage.  Except  on  pastures  heavily  overstocked  there 
comes  after  the  rains  are  over  a  good  amount  of  dry  feed,  already 
described,  and  the  scattering  of  enough  seed  to  insure  a  good  start  of 
plants  at  the  coming  of  the  following  fall  rains. 

This  is  the  **good  year"  during  which  the  stock  find  abundant  feed 
in  the  field  for  the  full  twelve  months,  and  it  is  this  good  year  which  is 
to  be  credited  with  both  the  fullness  and  the  lack  iu  California  dairy- 
ing. The  good  year  does  not  always  come,  and  the  modifications  of  it 
are  sometimes  trying.  The  rains,  w^hich  sometimes  come  too  early,  may 
be  followed  by  two  months  of  drought;  they  have  given  moisture 
enough  to  spoil  the  dry  feed  aud  to  start  the  seeds  of  the  new  growth 
which  the  drought  destroys.  This  time  the  fields  are  really  bare  and 
yield  no  forage,  and  the  dairyman  having  learned  to  trust  iu  a  good 
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jreor,  lias  to  risk  tbia  joar's  profit  by  buying  feed  wliicli  Ive  oii^lit  to 
have  grown,  a-iid  would  have  grown  if  iie  liiid  not  indulged  the  illusion 
that  he  would  not  need  it.  In  his  dairy  economy  he  has  planned  to 
have  bis  milk  flow  come  with  the  new  i^riias,  and  his  cows  shrink 
becaase^  instead  of  full  pasturage,  they  are  given  a  scairt  ration  of  hay, 
wbicb  is  doled  out  because  the  backwardness  of  the  pastures  has 
indoced  an  unusual  demand  and  a  consequent  advance  in  the  price 
of  hay, 

Again^  perhaps  the  season  may  depart  from  the  ideal  because  of 
excessjiiye  rains  and  eold,  driving  stornis  in  which  his  cattle  suffer  from 
exposure  for  lack  of  shelter,  which  the  counting  on  a  good  year  has 
convinced  him  was  unnecessary.  Again,  there  may  be  a  departure  in 
the  shape  of  unusual  snccesstou  of  frosts  and  possibly  a  snow  tlurry, 
and  then  the  cattle  suffer  both  from  scant  gro%vth  of  herbage  and  lack 
of  Bhelter.  It  is  because  of  this  too  great  trust  iu  Cahforrda  skies  and 
winter  fields  that  the  old  style  of  open-air  dairying  is  often  disappoint- 
ing. It  is  a  mark  of  the  present  progressive  dairying  to  provide  extra 
feed  and  shelter  atid  good  dairy  buildings  generally,  because  they  are 
a  surety  against  loss,  although  they  may  not  always  be  required* 

THE  MILKING    SEASON    AND    W  INTER   FEEU. 

These  statements  are  necessary  to  an  understanding  of  the  length  of 
our  pasturage  season  and  the  vicissitudes  which  attend  it.  The  length 
of  the  milking  season  will  average  about  nine  months;  in  many  of  the 
better  herds  it  is  ten  months,  and  that  is  about  the  period  which  is 
aimed  at  by  others  who  do  not  quite  attain  it.  On  the  other  hand,  in 
some  of  the  remote  counties,  the  cows  divide  their  time  about  equally 
between  resting  and  ndlking.  In  such  cases  the  cows  have  to  '*  rustle'' 
for  feed  and  shelter  during  the  winter,  and  arc  milked  only  during  the 
grass  season  of  the  higher  altitudes. 

In  all  except  the  mountain  region  the  length  of  the  pasturage  season 
is  about  nine  months;  and  though  usually  the  cattle  are  kept  afield  the 
whole  twelve  months,  for  abtait  three  months  they  are  given  B4)me  supple- 
mentary feed.  In  dairies  adjacent  to  San  Francisco  and  Los  Angeles, 
and  here  and  tljere  elsewhere,  there  are  dairymen  who  find  it  proli table 
to  follow  modern  methods  in  using  rations  of  varirnis  purchased  feed- 
stuffs  in  connection  with  hay  and  pasturage,  but  over  the  greater 
part  of  our  dairy  area  the  cows  have  only  what  the  ranch  produces.  In 
the  alfalfa  districts  they  have  alHilIa  pasturage  in  summer  and  alfalfa 
hay  in  winter,  for  this  plant  does  not  make  a  good  winter  growth,  though 
in  the  same  regions  there  is  often  a  growth  of  salt  grass,  which  adds 
succulence  to  their  hay  ration.  In  the  coast  regions,  wliere  alfalfa 
does  not  find  tlie  heat  it  desires,  dependence  is  placed  uijon  hay  of 
the  wildy  winter  growths,  or  of  barle^'-  or  wheat  cut  before  rifieniiig.  In 
Hnnilioldt  and  Del  Korte  counties,  as  well  as  along  tlie  moist  river 
lands  of  the  central  part  of  the  State,  there  is  a  growth  of  the  common 
384*— No.  14 ^2 
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red  cloTer  (Tri folium  rnprnH)^  whMi  yJeldft  a  lieaTy  cnt  of  hay:  l>nt 
tbis  plant  dislikes  tlie  dronglit  of  other  parts  of  the  State,  Nearly 
everywhere,  on  tlie  moister  or  irrigated  lands,  very  heavy  crops  of 
roots  and  marrowfat  S(iuavshes  are  grown  in  the  summer  for  late  fall 
and  winter  feeding,  and  the  climate  is  Riich  that  these  products  need 
no  stijrage,  but  are  fed  right  from  the  field  whenever  they  are  needed, 

SITOCTJLENT  FOOD   DURTNG   THE  SmOTEE  BBOUGHT. 

It  has  been  shown  above  that  in  our  best  years  very  little  winter 
feeding  is  neeassary,  and  even  then  only  for  a  short  perimL  The  time 
when  extra  feeding  i^s  most  desirable  to  maintain  the  tlow  of  milk  is  in 
the  late  summer  and  fall.  Soaio  dairymen  plan  to  have  this  their  dosed 
season,  and  with  the  cows  coming  in  fresh  in  the  fall,  about  the  time 
when  the  new  grass  should  put  in  its  appearance,  they  practice  winter 
dairying  with  fresh  pasturage,  which  would  seem  to  be  a  very  natural 
arrangement  for  this  climate.  But  even  with  this  arrangement,  or 
without  it,  it  is  exceedingly  desirable  to  maintain  the  flow  as  late  into 
the  summer  or  fall  as  it  can  be  prolitably  dune.  This  is  the  season  ot 
**«lry  feed,"  previously  mentioned,  and  even  if  such  feed  be  abundant 
and  rich,  as  described  already,  its  lack  of  succulence  checks  the  railk 
flow,  and  it  gives  the  product  something  of  the  character  of  the  Kast* 
ern  winter  butter.  It  is  to  maintain  the  character  of  grass  products, 
as  well  as  to  increase  the  quantity  of  them,  that  much  effort  is  made 
in  those  sections  where  tlie  pastures  dry  up  early.  Available  moist 
land  is  made  to  grow  fodder  corn  or  anrghum,  which  does  vastly  better 
in  the  hot,  dry  lui  of  the  interior  than  roots  and  squashes  and  other 
crops  which  furnish  succulence  in  a  time  of  <lrought.  It  is  for  this  part 
of  the  year,  and  not  for  winter,  that  the  silo  is  now  being  used  by  some 
dairymen,  both  North  and  South,  and  it  is  probable  that  it  will  be  used 
more  generally  in  the  future  than  it  has  been  in  the  past.  To  preserve 
for  autumn  the  succulence  of  spring  growth  seems  to  be  its  chief  func- 
tion in  California.  At  this  time  of  the  year,  too,  there  is  now  becoming 
available  considerable  quantities  of  pulp  from  the  sugar-beet  factories, 
and  this  is  also  being  siloed  for  winter  use  when  necessary. 

THE  BEST  DROUGHT  RESISTING  FORAGE  PLAINS* 

For  the  improvement  of  California  pastures  it  has  long  l>een 
that  drought  resisting  grasses  and  forage  plants  are  very  desirable. 
Tlie  great  mass  of  tlie  natural  growth,  and  the  chief  of  the  intnHluced 
plants  which  found  their  way  in  at  some  remote  period,  are  annuals. 
As  soon  as  overstocking  reaches  the  i>revention  of  self-seeding,  the 
pastures  ilecline.  For  years  the  cry  has  been  for  perennial  plants 
which  would  hold  life  in  the  root,  and  continual  effort  has  been 
in  this  direction  by  the  California  Experiment  Station  and  by  eoter-' 
prising  intlividnals.    Our  greatest  aequisition  has  unquestionably  been 


alfalfa,  but  alfalfa  does  not  endure  hard,  dry  fioil;  it  requires  deptt 
imd  pemieability  and  moisture  witliiu  reach  of  its  roots,  and  heat 
greater  than  some  of  our  coast  regions  afford,  to  do  its  best.  Of  all 
the  introductions  of  the  last  quarter  of  a  century  the  best  can  be 
qnickly  named.  They  are  perennial  rye  grass,  espe^^ially  from  seed 
which  c'omea  to  us  after  acclimation  in  Australia,  and  is  loeally  known 
as  **  Australian  rye  g-rass;"  orchard  grass;  meadow  soft  grass  (IIolcus 
htnaiuM),  locaUy  called  ^'mesquite;'^  Texas  blue  grass  (Poa  nracJmifera)] 
tall  oat  grass  (A  rrhenathermn  avenaveuni) ;  Schrader's  brome  grass  ( Bro- 
mus  unioloides),  and  Hungarian  brome  grass  {BromuJt  inet^mis).  These 
grasses  make  a  good  winter  growth,  and  being  once  well-established 
maintain  life  in  the  root  through  the  dry  season,  not  only  lurnighing 

(moderately  succulent  forage  during  the  dry  season,  but  starting  into 
active  growth  with  the  first  fall  rains.  They  will  not  do  this  in  our 
very  driest  lands,  but  they  will  hold  on  in  regions  fit  for  dairying. 
They  are  coarse  grasses  compared  with  the  choice  summer  grasses  of 
humid  regions,  but,  under  the  circumstances,  they  serve  a  very  good 
purpose. 

It  is  the  spontaneous  growtli  during  our  rainy  season  which  should 
be  c5om])ared  with  the  t^ummer  growth  of  humid  regions.  This  growth 
includes  a  large  number  of  native  species  of  grasses  and  clovers,  difter- 
ent  groups  of  species  prevailing  in  the  different  parts  of  the  State, 
Two  foreign  plants  introduced  in  remote,  times  also  notably  contribute 
to  our  winter  ])asture*  They  are  the  bur  clover  (Me4wago  detitifmiaUi)^ 
already  mentioned,  and  alfilerilla  (Erotlimn  meutarium).  They  cover 
the  ground  with  a  mat  of  the  most  tender  herbage  after  the  earliest 
I  fall  rains,  and  respond  with  freedom  of  growth  proportionate  to  the 
'abundance  of  the  winter  rains,  often  yielding  a  good  cut  of  hay  in  some 
part«  of  the  State. 
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WINTER   SHELTER   IS   OALIFOBNIA. 

Some  hints  of  the  winter  care  of  oxir  dairy  stock  have  already  been 
given  in  connection  with  the  discussion  of  pasture.  It  should,  how- 
ever, be  plainly  stated  that  our  winter  or  rainy  season  climate  is  so 
mild  that  it  is  possible  to  conduct  a  dairy  without  any  slielter  what- 
6ver  for  the  cattle,  and  probably  three-fourths  of  our  cows  have  none. 
They  pass  the  days  and  nights  on  the  pastnie  ranges  and  are  gathered 
into  paddocks  or  **^ corrals^'  twice  a  day  fV»r  milking.  While  it  is  possi- 
ble to  do  this  it  is  clearly  not  desirable,  and  though  it  saves  the  cost  of 
sheds  or  barns,  it  is  evident  from  the  experience  of  those  who  follow  a 
better  system  that  the  increased  yield  and  better  quality  of  [product 
from  <-ows  which  have  shelter,  when  shelter  is  desirable,  more  than  pay 
good  interest  uport  the  investnientrequired  to  provide  buildings.  Cows 
which  are  comi>elled  to  stand  through  chilly  and  sometimes  protracted 
storms  can  not  do  their  full  doty  at  the  pail.  Food  has  to  go  to  main- 
living  temperatures  in  the  body  during  such  stress  of  weather. 
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Altliou^li  oar  printer  temperature^  in  aJI  except  the  mountain  re^on, 
rarely  fsills  bdtiw  freezing,  the  drench iiig  of  cold  rains  ia  still  a  severe 
tax  ni>on  animal  endurance.  Besides,  milking  in  the  open  air  dnring 
such  st<jrm8  is  bad  for  the  cowSj  ba<i  for  the  milkers,  and  especially  bad 
for  the  milk.  Milking  in  the  rain  carries  much  of  the  hide- wash  into 
the  pail,  iii*d  where  the  corral  is  llooretl  with  soft  mnd  and  manure  so 
that  the  udder  is  befouled^  it  is  next  to  impossible  U}  get  clean  milk. 
California  dairying  is  often  condemned  for  such  practice,  and  it  should 
be,  but  in  current  comment  the  occurrence  of  th^  evil  is  often  exagger- 
ated. The  contamimition  of  tlie  uiilk  by  corial  dust  in  the  summer  is 
also  a  constant  danger.  It  recpines  the  greatest  eflbrt  to  avoid  filth  in 
open-air  dairying.  To  accomplish  this  and  for  the  benefit  of  the  cows, 
and  the  comfort  of  the  milkers,  there  has  been  a  notable  increase  dur* 
iiig  the  last  few  years  in  the  number  of  barns  and  sheds  on  our  dairy 
farms,  and  some  adopt  the  practice  of  always  milking  under  cover  and 
of  retaining  the  cows  itt  the  stanchions  tluring  heavy  storms,  and  at 
least  one  establishment,  that  of  1>.  D.  Wilder,  of  Santa  Cruz,  not  only 
has  tine  cow  barns,  but  lights  them  and  the  adjacent  corrals  with  eleo- 
trie  lights.  The  conclusions  of  the  most  thoughtful  dairymen  on  this 
siibjeet  are  outlined  well  by  Mr.  James  Boyce,  tnanager  of  the  l>ia- 
mond  Springs  Creamery,  Humboldt  County,  in  these  words: 

Co wfi  are  Btableil  fit  night  alront  thirty-five  to  forty  nij^lits  in  the  jear  aiid  fiftd 
hny  and  ioot«>  In  nomty  loeiilities  no  Uaiita  aro  used;  cows  nre  milked  in  open  ear* 
ralB,  and  only  get  tlie  j^asM  that  growa.  But  €ow8  do  better  when  sbeltered  from 
the  ruin  und  fed  in  warm  haruii  during  the  rainy  eeaaoii  of  each  year. 

The  importance  of  this  matter  is  of  course  greater  in  regions  of 
heavy  and  protracted  rain  storms  and  tenacious  soils.  In  parts  of  the 
State  where  there  \^  a  light  rainfall  and  sandy  soils,  the  opcn-air  sys- 
tem is  leas  objectionable,  but  even  in  such  places  there  are  those  who 
believe  in  good  buildings  and  generous  feeding  In  addition  to  pastur> 
age.  Ill  the  mountain  region  good  dairy  barns  nm\  ample  winter  food 
are  provided  as  the  wintry  conditions  require  them. 


WATEEINO  DAIEY   STOCK. 
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The  water  supply  has  been  suggested  in  the  foregoing  descriptions  of 

the  dairy  regions*  Wherever  perennial  flowing  streams  exist  they  are 
fully  tlrawu  upon.  Over  a  much  greater  area  of  the  State,  however, 
dependence  is  placed  upon  wells  and  windnullsor  upon  flowing  artesian 
wells,  and  in  some  cases  upon  water  from  irrigation  ditches.  This 
water  is  always  of  moderate  temperature  and  no  special  methods  of 
watering  stock  are  employed. 


MONTHS  OF  GREATEST  PRODUCTION  AND  THK  YHILD  PER  COW. 


The  months  of  greatest  milk  pro<luction  in  the  southern  half  of  the 
State,  and  in  the  interior,  both  north  and  south,  are  Ai>ril  and  May,. 
In  the  coast  region  north  of  San  Francisco,  owing  Ut  the  later  seii 


of  green  grass,  the  two  best  months  are  May  and  Juue.  But  all  tlie 
monibs  from  March  to  July,  ItK-lusive,  give  a  good  milk  yield,  and  by 
due  effort  for  feed  and  seasonable  calving  the  dairy  is  run  at  consider- 
able capacity  the  whole  year.  Except  in  the  mouutain  region,  many 
creameries  are  operated  tho  whole  twelve  months. 

The  estimates  of  a  satisfactory  yearly  product  for  an  average  cow, 
furnished  by  a  large  number  of  dairymen,  vary  widely.  One  corre- 
spondent places  it  as  low  as  150  pouiidH  of  butter  and  several  cite  300 
pounds.  From  2<K)  to  250  ptmnds  <4'  butter  in  a  year  is  the  range  men- 
tioned by  moat  corresiRjndents.  Though  there  are  bauds  of  30  to  80 
cows  reported  from  ELuniboldt  County  an  ranging  from  275  to  325 
pounds  of  hotter  yearly,  it  is  plain  tliat  such  dairies  are  above  the 
aTerage,  both  in  breeding  and  selection,  or  in  feeding,  or  in  both. 
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It  is  exceedingly  diflienlt  to  state  exactly  the  iiumber  of  the  manu- 
facturing establishments  which  should  be  called  creameries  or  butter 
factories  in  distinction  from  private  dairies.  This  is  due  to  the  system 
of  large  dairy  proprietorship  in  this  State  to  which  allu.sion  has  already 
been  made.  If  we  shoidd  call  that  alone  a  creamery  which  handles  the 
milk  of  several  producers,  we  should  give  creamery  honors  to  some 
establishments  which  are  smaller  iu  cost  and  in  production  and  less 
thoroughly  equipped  than  other  establishments  which  handle  the  milk 
of  a  single  o^vner  or  renter  of  cows.  As  a  matter  of  fact,  the  term 
**creamery"  has  often  come,  in  this  State  at  least,  to  signify  anj^  cotu'ern, 
however  owned  or  matiaged,  which  is  equippetl  with  power,  centrifugal 
separators,  and  the  other  concomitants  of  modern  dairy  practice. 

As  x>rices  for  dairy  produce  have  declined  to  a  level  very  near  the 
actual  cost  of  pnHluction,  even  by  means  of  the  best  apidiances  and 
the  most  economical  processes,  there  has  been  during  the  last  few  years 
a  very  general  disposition  to  folhvw  creamery  iirat-tices  as  the  only 
me-ans  of  survival.  The  result  has  been  a  remodeling  of  the  large  pri- 
vate dairies  as  well  as  the  organization  of  cooperattve  creameries*  The 
largest  and  nmst  successful  creameries  are  situated  in  the  coast  regionsj 
both  north  and  south  of  San  Francisco,  Occasionally  one  of  these 
has  proved  illy  placed  or  badly  planned  and  defectively  furnished,  for 
dishonest  and  slifjshod  work  in  dairy  building  and  erpiipment  have 
been  experienced  here  as  elsewhere.     We  hjive  also  sutTered  to  some 

tent  from  the  nefarious  efforts  of  the  creamery  **  boomer/'  or  pro- 
moter, and  creameries  have  been  constructe<l  where  there  are  no  cows. 
Of  these  the  buildings  have  been  put  to  other  uses  and  the  machinery 
aet  aside  or  sold  at  a  sacrifice. 

By  the  closest  computation  that  can  be  made,  the  number  of  estab- 
lishmeuts  which  are  operating  upon  the  creamery  plan  in  California 
in  1S96  is  300,  (if  theset  100  are  creameries,  receiving  the  milk  from 
a  number  of  patrons,  and  200  are  private  dairies  with  power  separators 
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and  other  creamery  adjuncts*    These  '*  private  creameries'*  average 

about  15(>  cows  each,  with  some  of  them  having  as  high  as  400  cowa, 
Tht^  cooperative  creameries  range  in  cows  from  250  to  4,000,  with  an 
average  of  500  eows.  Of  these  establisbtiieats  about  one-half  are 
proprietary  and  the  other  half  about  equally  divided  between  joint- 
stock  and  cooperative.  All  sorts  of  o])inioiKH  are  given  by  correspond- 
euts  as  to  the  comparative  advantages  of  the  different  kinds  of  owner* 
ship.  The  joint-stock  plan,  if  most  of  the  stock  is  owned  by  the  farmers 
of  the  neighborhood,  seems  to  be  most  generally  ai>proved. 

WIDE  USE  OF  CENTEIFUQAL  SBPARATOES. 

All  the  creameries  of  California  are  conducted  upon  the  separator 
plan.  As  j^reviously  stated  in  connection  with  the  description  of  the 
dairy  regions,  the  absence  of  natural  ice  and  cool  water  in  all  save  the 
mountain  region  renders  all  deeji-setting  devices  impracticable,  though 
refrigerating  machines  are  being  introduced  for  creamery  use.  The 
only  issue  then  is  that  between  the  separator  and  the  shallow  pan,  and 
the  separator  is  the  sine  qua  non  in  our  creameries  and  is  rapidly 
pushing  out  the  pane  in  the  smaller  dairies  as  well.  All  the  promi- 
nent patterns  of  separators  are  in  use.  The  Inrgest  creamery  in 
California  is  the  establishment  of  the  Guiidalnpe  Creamery  Com- 
pany (cooperative),  located  at  Guadalupe^  on  the  coast,  in  the  north- 
west corner  of  Santa  Barbara  County.  It  has  capacity  for  the  milk 
of  nearly  4,000  cows,  and  is  in  a  region  of  very  large  dairy  hold 
ings.  It  has  one  skimming  station  and  uses  alt<>gether  six  separatx>r9, 
mostly  of  the  Alpha  De  Laval  pattern,  and  has  received  at  times 
60,000  pounds  of  milk  per  day,  A  very  good  representative  report  is 
that  fnrnished  by  the  Diamond  Springs,  at  Swauger,  in  Humboldt 
County.  In  1895  it  received  milk  every  day  in  tlie  year,  recording  a 
total  of  5,523,000  pounds  of  milk^  from  which  there  were  made  263,000 
pounds  of  butter;  and  50O  hogs,  of  from  lUO  to  200  pounds  weight 
each,  were  grown  upon  the  skim  milk.  This  creamery  paid  out  to  41 
patrons  the  sum  of  *50,0(K>  during  the  year.  The  largest  amount  of 
milk  received  in  a  single  day  was  40,000  |K)unds.  This  milk  was 
handled  with  four  separators.  Other  reports  are  as  follows:  Union 
Creamery,  San  Luis  Obisix)  County,  20,000  pounds  per  day,  two  Alpha 
Be  Laval  separators j  in  Eel  River  Valley,  Humboldt  County,  five 
creameries  of  about  equal  size  use  four  separators  each,  njostly  Alpha 
I>e  Laval ;  Scott  Valley  Creamery,  Siskiyou  County,  12,0<J0  puunds,  two 
Slmrples  separators;  San  Bernardino  Creamery  Association,  10,000 
puunds  per  day,  one  Jumbo;  Norwalk,  Los  Angeles  County,  16,(K>0 
pounds.  Alpha  De  Laval ;  Westminster  Butter  and  Cheese  Com]jauy, 
Orange  County,  10,000  pounds  per  day  (including  two  skimming  sta- 
tions), one  Jumbo  at  creamery  and  one  Alpha  Be  Laval  at  each  skim- 
ming station. 

The  Babcock  test  is  almost  universally  adopted  as  a  basis  for  pay- 
ment for  milk. 
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As  already  stated,  almost  all  of  the  ereatneriea  in  the  coast  regions 
run  continuously  tbrougliout  tlio  year,  A  few  stop  during  January 
aud  February.  As  for  Sunday  labor,  there  is  somt3  variation  in  prac- 
tice, thoagb  the  rule  in  the  larger  establishtnents  is  t4>  operate  on  Sun- 
days just  the  same  as  ou  other  days.  At  Ban  Bernardino  only  separa- 
tion is  done.  This  gives  the  patrons  the  fekini  milk  for  feeding  and 
saves  the  housewives  tho  care  of  the  milk  at  home.  In  some  other 
establishments  no  extra  cleaning  is  done  on  Sunday,  which  somewhat 
Bliortens  the  day  for  the  workmen. 

mile:  values  in  diffebent  months. 

The  returns  made  to  patrons  for  milk,  and  the  months  during  which 
lijgh  and  low  values  rule,  can  best  be  shown  by  reference  to  reports 
received  from  widely  distant  parts  of  the  State: 

The  San  Bernardino  Creamery  Association  reports  re  tarns  per  100 
pounds  of  milk  during  1895,  as  follows:  January,  SJl.lOj  February^ 
tl*05;  March, 90  cents;  April,  75  cents ^  May,  70  cents;  June, 65  cents j 
July,  80  cents;  August,  90  cents;  September,  $1;  October,  $lj  Novem- 
ber, #1;  December,  ^1.05* 

W,  W.  Cocke^  proprietor  of  the  Star  Cheese  Factory,  Downey^  Los 
Angeles  County,  paid  for  milk,  on  a  basis  of  4  per  cent  butter  fat,  as 
follows;  January,  J!«1J5;  February,  $1,15;  March,  74  cents;  April,  74 
cent8;  May,  78 cents;  June^H?  cents;  July, 87 cents;  August, 95  cents; 
September,  II;  October,  $1.02;  November^  41  JO;  December,  $1,15, 

P.  A.  Kaab,  proprietor  of  Bolsa  Creamery,  Orange  County,  reports 
paynientfi  per  100  pounds  of  milk  as  follows:  January,  $1.10;  Febru- 
ary, 90  cents;  March,  65  cents;  April,  50  cent^;  May,  57  cents;  June, 
65  cents;  July,  80  cents;  An  gust,  89  cents;  September  and  October, 
not  running;  November,  $1,10;  December,  $1.20. 

The  following  are  returns  in  cents  per  pound  of  butter  fat  for  three 
creameries  in  Humboldt  County  in  1895; 
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Grizzly  Bluffs  Creamery,  Humboldt  County,  reports  the  average 
value  of  butter  fat  for  tbe  year  1805  at  13*09  centis  per  pound.  At  the 
Star  Creamery  in  8iUTamento  County,  wbicli  is  in  the  alfalfa  pasturage 
region,  the  total  milk  received  during'  the  year  1895  was  2,6*S4,240 
pouodft,  which  yielded  butter  at  the  average  rate  of  4,34  pounds  to 
tba  100  pounds  of  niilk^  and  returned  to  patrons  a  net  amount  of 


$17,084,97,  or  63^  ventn  per  1(K)  pounds  of  milk.    The  average  price  of 

butter  was  I815  cents  per  pound,  the  avcra^^a^  freight  and  commissions  a 
little  less  than  1  cent  per  pouiid,  nm\  the  factory  charge  4  centaper 
pound.  This  creamery  had  the  advantage  of  a  local  market  in  the 
State  capital,  which  is  adjticeiit  to  the  establishment. 


PEO PORTION   OF    OEEAMIEEY  PATRONS. 


The  creameries  have  usually  succeeded  in  ftecuring  the  patronage  of 
nearly  all  the  dairy  farmers  exce^it  in  localities  where  the  large-holding 
dairy  system  has  brought  creamery  outfits  iut4»  individual  establish- 
mentB,  as  already  cousidered.  An  instance  of  this  is  in  the  Bodega 
district  of  Sonoma  County,  where  but  one  third  of  the  dairjrmen  pat* 
rouize  the  creamery.  In  contrast  to  this  state  of  affairs,  iu  the  leading 
valleys  of  Iluraboldt  Cotinty  more  than  nine  tenths  of  the  dairymen 
carry  milk  to  these  establishments,  while  in  the  county  as  a  whole  more 
than  one-half  take  this  course. 
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DISTANCE    OF    MTLK    CABRIAOE. 
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The  distance  covered  in  carrying  milk  from  the  farm  to  the  creamery 
is  reported  from  Knights  Landing,  in  Yolo  County,  where  the  distance 
is  placed  at  10  miles.  As  it  is  a  region  of  riverside  farms,  it  is  con- 
templated tf>  convey  milk  by  a  small  steamer  on  the  Sacramento  River 
even  fro!n  greater  distances.  The  longest  distances  reported  by  inland 
creameries  are  8  miles  in  Siskiyou  County,  7  miles  in  San  Luis  Obispo 
and  Mendocino  counties,  and  **  miles  in  Tulare  and  San  Bernardino 
counties.  Usually  the  longest  hauls  reported  are  6  miles  and  the 
average  from  1 J  to  2 J  miles. 


FAKM    DAIRfES   IN    OA1.TFORN1A. 


The  larm  dairy,  as  it  i.s  understood  at  the  East,  is  very  rare  in  Caff- 
ftirnia.  What  has  been  said  of  tlie  beginnings  of  dairy  wiirk  in  this 
State  shows  that  it  did  not  spring  from  the  farm  house.  Except  at  a 
few  points  in  the  early  raining  regions,  where  families  drove  their  cows 
across  tlie  plains  to  the  great  dairy  ranches  on  the  ci>a8t,  the  dairy 
was  mait^s  work  froui  milking  to  manufacturi iig.  In  early  times  in  Cali- 
fornia women  were  too  rare  and  precious  to  send  into  cow  corrals  or 
churn  sheds.  Protits  were  large  enough  to  alh*w  the  dairy  owner  to 
hire  all  the  men  he  needed,  even  at  the  high  wages  then  current,  and, 
besides,  petticoats  were  things  of  which  the  ctiws  of  that  day  were  in 
terror.  As  man  was  leader,  the  enterprise  had  to  be  large — for  the 
Californian  of  thut  day  hula  liorrorof  pothering  with  an>i/hing  small— 
and  rather  than  l>e  in  booilage  to  the  fiimilycowhe  would  buy  his  bat* 
ter  anil  go  withtmt  Uiilk.  While  this  condition  has  always  prevailed 
in  this  State,  nnd  whih*  on  miiny  ranches  there  were  scorers  of  horses 
and  not  a  single  cow,  there  has  always  been  some  farm-house  dairyings 
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and  with  tlie  increase  of  thrifty  farmers  milk  anrl  butter  for  family  use 
wre  BOW  generally  provided,  except  in  settlemeiitwof  Hmall  fruit  farmers 
wboBe  land  and  time  are  too  \  sihuible  for  ilairy  imHluctiou. 

Of  the  methods  prevailing  in  the  Califoruia  style  of  private  dairies 
before  the  latrrKliictioii  of  centrifu«^al  Ht- para  turn  it  is  uot  necessary  to 
speak  at  length,  because  they  are  quirkly  passing  away*  The  small  pan 
detticg  of  milk  wai*  universal  until  the  introduetion  of  hand  separators, 
because  the  absence  of  ice  and  c<^ol  water ^  except  in  the  mouu tains, 
made  all  deep-setting  ernitn  vances  iaipractieahle.  Various  designs  for 
cooling  by  evaporating  water  from  saekiDg  or  other  tibrous  material 
eurrouuding  the  milk  receptaeles  were  proposetl,  but  never  widely  used, 
except  in  keeping  cream  taken  from  shallow  pans  to  await  churning. 
Daily  rooms  with  walls  of  porous  terrn-cutta  plates,  through  which 
water  might  ooze  from  an  outside  st^urce  and  evaporate  from  the  inner 
sarface,  have  been  projected,  but  never  existed  except  on  the  original 
drawings*  Tight  double-walled  and  double-rnofed  milk  liouses,  closed 
daring  the  day  and  opened  at  night,  when  the  air  is  always  relatively 
cool  in  California,  are  the  sum  of  the  cooling  arrangements  employed 
except  in  some  of  the  more  generously  equipped  concerns  where  small 
freezing- machine  outfits  have  been  introduced. 

The  freqiiency  ot  ehuming  in  these  private  dairies  depends  upon  the 
size  of  the  herd.  As  symeone  of  alleged  .skill  is  employed  as  butter 
maker,  it  is  aimed  to  have  milk  enough  to  churn  every  day;  but  iu  the 
smaller  concerns  churning  is  done  at  difl'erent  intervals,  even  once  iu 

I  four  days,  which  is  the  longest  time  mentioned  by  any  of  our  corre- 
spondents.    In  the  dry  air  of  California  milk  keeps  in  good  condition, 
^ven  though  no  low  temperature  can  be  secured.   Dairy  butter  is  almost 
entirely  put  into  rolls  and  sold  at  once.     If  packed  either  by  the  pro- 
dacer  or  by  the  city  receiver  in  a  Hme  of  surplus  receipts,  the  rolls  are 
put  down  in  casks  in  tlieir  original  form,  packing  the  rolls  as  closely  as 
possible  without  spoiling  their  sliape,  and  filling  tlie  cask  with  brine. 
This  is  known  locally  as  **piekled  roll,'-  and  it  is  usually  soki,  just  as  it 
comes  from  the  brine,  several  months  afterwards,  though  somettmes  a 
sort  of  renovating  process  is  practiced  by  fresljeuing  and  wrapping  the 
rolls  in  new  cloth,  but  this  revived  ^*  fresh  rolP'  seldom  deceives  any- 
body.   More  recently  the  use  of  cold  storage  in  Ban  Francisco  has 
I      reduced  the  amount  of  tnckliug.    The  ruling  anu>unt  of  salt  used  in 
H  California  butter,  both  creamery  and  dairy,  is  1  pound  of  salt  to  20 
V  poonds  of  butter,  although  individual  nuikers  report  1  pivund  to  16, 
f   There  is  a  little  difl'ereuce  in  the  amount  used  in  summer  and  winter, 
say  at  the  rate  of  one-eighth  of  an  ounce  to  the  pound  more  in  summer 
^  than  in  winter. 

f  The  creamery  and  farm  dairy  butters  are  sold  in  the  same  markets, 
and  the  prod  net  by  the  modern  tm/tliod  has  quite  an  appreciable  advan- 
tage in  price.  This  is  proving  a  jKJtent  factor  iu  the  trausfonnation 
and  reeqnipment  of  rjinch  tiairies,  as  well  as  inducing  theestal»liahment 
of  cooperative  creameries. 
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THE    CALIFORNIA   GUTTER  ROLL* 

The  almost  iiuiversal  Ibrni  given  to  the  California  butter  prodacty 

both  from  ereameries  and  private  dairies,  is  the  2'pound  **rolP'  or 
"square/'  The  first  is  a  cylinder,  the  second  a  parallelopij^edou.  The 
original  form  was  the  cylinder  bearing  the  imprint  of  the  maker  on 
the  npper  end,  and  these  were  originally  of  2  poands  weight  and  were 
packed  in  flat  boxes  with  hinged  covers,  holding  60  rolls.  The  depth 
of  the  box  m  a  little  more  than  the  height  of  the  roU^,  a  cloth  being 
I>laced  over  the  ends  of  the  rolls  when  the  box  is  closed.  Each  roll  is 
wrapped  in  muslin  or  bntter  parchment  paper.  As  purchasers  bought 
the  butter  at  so  much  a  roll,  there  crept  into  the  trade  very  early  a 
practice  of  slightly  rethicing  the  weight  of  the  roll,  so  that  the  retailer 
who  bought  the  butter  by  the  weight  of  the  box  would  have  more  rolls 
to  sell  by  the  roll.  The  first  retailer  who  conceived  this  bright  idea 
was  thus  enabled  to  undersell  his  competitors  on  the  price  per  roll,  and 
the  reduction  of  the  weight  was  at  tirst  so  slight  aa  not  to  attract  atteo- 
tion.  But  the  departure  from  full  weight  set  a  vicious  example,  which 
was  soon  followed  and  exceeded  until  the  "2-pound''  roll  weighed  only 
If  pounds.  Retailers  would  not  buy  full- weight  rolls  because  they 
could  not  meet  the  ruling  prices  for  a  roll,  and  the  producers  wero 
obliged  to  reduce  the  coutents  of  their  butter  molds  or  lose  in  the  price 
they  could  get  per  pound.  This  little  matter  of  the  size  of  a  roll 
has  been  a  constant  subject  of  discussion  for  the  last  twenty  years. 
Finally,  in  1893,  the  State  legislature  passed  a  law  entitled  an  act  to 
prevent  the  sale  of  short- weight  rolls  of  butter:  **Any  i>erson  or  per* 
sons,  firm  or  corporation,  who  offers  for  sale  roll  butter  not  of  full 
weight  to  each  roll,  shall  be  guilty  of  a  misdemeanor.^  But  the  act 
does  not  define  a  legal  roll.  No  effort  has  been  made  to  enforce  this 
hiw,  but  there  has  been  a  growing  sentiment  in  favor  of  fuU-weight 
rolls.  The  California  Dairy  Association  has  resolved  in  favor  of  them, 
and  many  creameries  resolutely  make  them,  but  it  is  probable  that  it 
will  be  some  time  before  the  *^  short  roll-^  will  wholly  pass  firom  view. 

Since  the  introductiou  of  creamery  practice  some  butter  hae  been 
marketed  in  tubs,  but  probably  not  more  than  one- tenth  of  the  creamei; 
product  takes  that  form. 

OALIFOBNIA  FORMS   OF  CHEESE. 

The  local  form  of  cheese  which  was  early  adopted  in  CaliforDin 
because  of  its  portability  and  ease  of  cutting  was  what  is  knoM^n  as  a 
**fiat"  The  flat  has  about  the  same  diameter  and  half  the  height  of 
the  ordinary  Eastern  tactory  size,  and  weighs  ft*om  25  to  30  pounda.  It 
had  originally  the  local  peculiarity  of  having  the  color  in  the  bandage 
instead  of  in  the  cheese — a  white  cheese  in  an  orange  re<i  bandage. 
This  style  still  prevails,  but  ^' Young  America'^  and  Eastern  factory 
styles  are  now  followed  to  some  extent,  and  the  use  of  color  in  the  curd 
instead  of  in  the  covering  is  now  the  rule  even  when  the  old  form  is 
followed.    There  has  been  some  disposition  to  introduce  the  Eadtero 
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style  of  cheese  box,  but  as  the  boxing  has  to  be  broaght  in  tb©  sbook 
from  the  East,  the  use  lias  been  limited.  Almost  all  the  couimou  forms 
of  cheese  origiually  oome  to  the  market  ** naked"  or  in  packages  of 
thre#  cheesas  in  a  burlap  grain  sack,  and  they  are  delivered  by  the 
receivers  to  the  jobbers'  or  retailers'  wagons  in  San  Francisco  without 
covering.  When  shipped  to  distant  consuming  points,  two  or  three 
eheeses  are  eased  in  a  square  box  made  so  as  to  fit  closely  attd  the  cost 
of  casing  charged  up  to  the  cheese  producer.  This  burden  he  has 
always  protested  against,  especially  as  the  charge  for  casing  has  been 
thought  to  yield  the  commission  man  something  more  than  the  service 
actually  cost  him.  More  recently  a  well  ma^le  box  or  case  has  come 
into  use.  It  carries  several  flat  cheeses  and  is  returned  to  the  factory 
by  transportation  companies  without  charge  when  empty. 

Almost  all  the  cheese  made  in  California  (except  that  made  occasion- 
aDy  in  creameries  dnring  low  butter  prices)  is  the  product  of  proprie* 
tary  concerns,  and  probably  nine  tenths  of  it  is  from  milk  produced 
by  cows  owned  or  leased  by  the  maker.  The  product  is  therefore 
almost  wholly  farm  or  ranch  cheese,  but  the  reader  will  understand 
that  many  of  these  farnts  produce  as  much  milk  as  is  received  by  the 
smaller  Eastern  ** factories'-  and  manufacture  it  in  as  enlightened  a 
manner.  Farm  dairy  cheese,  as  the  term  is  used  in  the  East,  is  hardly 
known  in  California,  In  country  stores,  however,  there  are  always 
adequate  supplies  of  California  dmvy  or  factory  cheese,  and  it  is  retailed 
at  all  prices  from  9  ti:»  20  cents  per  pound,  according  to  quality  or  dis* 
taDce  from  producing  points.  The  average  price  for  California  cheese 
at  retail  is  12  J  cents  per  pound. 

Of  the  cheese  branch  of  California  dairying  it  may  be  said  that  it  has 
never  been  developed  as  the  natural  adaptations  of  the  State  suggest. 
The  prejudice  for  Eastern  cheese,  which  has  already  been  mentioned, 
is  a  serious  obstacle  and  prevents  the  local  producer  from  securing  even 
the  best  of  the  local  trade,  which  through  limited  i>opulation  is  neces- 
sarily small,  There  is  at  present  no  distant  market  which  invites 
supply.  The  lack  of  inducement  is  perhaps  to  be  cited  as  the  reason 
why  the  local  cheese  interest  has  never  developed  conimensurately  with 
the  butter  interest.  And  yet  California  conditions  favor  the  cheese 
maker  in  a  notable  degree.  The  dry  air  rules  out  that  condition  of 
**mugginess"  which  gives  the  Eastern  factory  man  so  much  mOk  which 
calls  for  the  use  of  high  acid  in  the  curd.  The  milk,  in  all  save  the  hot 
interior  at  least,  is  clean  and  good.  Borne  makers  declare  that  in  an 
experience  of  years  they  have  never  seen  a  **  floating  curd,'-  and  one 
maker  rejMjrts  from  Humboldt  County  that  it  is  the  *<  easiest  place  to 
make  cheese"  he  ever  saw.  This  is  common  observation,  and  the  fact 
that  the  sweet-curd  process  is  widely  employed  is  also  very  significant. 


DAIBY   MARKETS   OF   CALIFORNIA, 

San  Franciscx),  with  thrice  the  jiopulation  and  more  than  thrice  the 
local  and  distributing  trade  of  any  other  California  city,  has  always 


been  naturally  the  great  dairy  market  of  the  State.  There  is  in  fkct 
only  one  otlier  city  which  approaches  even  to  one-third  of  the  dimen- 
sions uf  San  Francisco;  that  i«  Los  Angeles,  and  she  has  only  recently 
arrived  at  this  estate.  The  growth  of  Loa  Angeles,  and  southern  l^'ali- 
fomia  generally,  has,  however,  recently  created  a  diversion  of  a  part  of 
the  dairy  trade  southward,  for  the  eon^sumption  of  dairy  goods  in  son  th- 
em California  is  still  considerably  greater  than  the  increased  local 
production.  Spealiing  generally,  the  surplus  dairy  production  of  the 
n(>rthcru  twothirds  of  Caltforuia  goes  to  8au  Francisco  and  of  the 
southern  one-third  to  Los  Angeles,  Ah)ng  the  borilers  of  tbis  division 
shipments  go  either  way,  as  the  denmnd  seems  to  warrant;  but  aside 
from  tliis  general  movement,  San  Francisco  reships  large  quantities  to 
&ontLern  California,  aiid  sometimes  the  iinnluct  of  Nevada  creanieriee 
fgoea  direct  to  Los  Angeles  as  abetter  mtirket  than  San  Francisco. 

The  receipts  of  butter  and  cheese  in  Sau  Francisco  during  the  year 
1895,  as  com])iled  by  the  J<»urnal  of  Commerce,  were  as  follows; 

Butter :  ^cmIMlJl. 

CftHl'uruia  manufacture .*. , .* 13,  706^( 

Oii'j,'<m - 41*%  i 

Eastoru  ......... ._.. ........,_ 1S4,5410 


Tutal 14«0£K3»i'i(Ja 


Cheese : 

Calilbruia  manufacture 4,624,500 

Oregon 132,400 

Eastern 1,738,270 


Total, 0,4115,170 

The  extension  of  the  creamery  interest  in  California  Xum  taken  from 
San  Francisco  somewhat  of  its  importance  as  a  distributing  market  to 
the  towns  of  the  State,  because  creamery  managers  iiave  developed 
direct  trade  with  jobbers  and  retailers  in  the  smaller  t<jwna  as  far  as 
possible.  Formerly  tliere  were  large  supjdies  sent  from  San  Francisco 
to  Portland  and  the  Paget  Hound  cities*  Recently  the  dairy  develop- 
ment  of  Oregon  and  Washington,  and  the  enterprise  of  the  creamery 

I  interests  of  the  region  north  west  of  Obicago  to  ship  their  surplus  weet- 
ward  by  the  Northern  Pacitic,  have  very  much  reduced  California's 
sales  in  the  northern  regions  of  our  coast.  These  regions  are,  in  fact^ 
so  well  fittcil  for  dairy  production  that  they  will  probably  soon  have  a 
considerable  surplus,  for  wbich  they  must  seek  distant  markets, 

San  Francisco  enjoys  the  distinction  of  being  the  third  port  of  the 
United  States  in  the  exiwrt  of  dairy  produce,  New  York  and  Boston 
alone  exporting  larger  amounts;  but  this  distinction  is  secured  upon  a 
very  small  volume  of  trade.  The  t^tal  valuation  of  the  butter  and 
cheese  exports  from  San  Francisc^o  in  1804  was  i?118yr>30,  and  in  1895, 

^#99,075.  Of  these  amounts  nearly  one-half  went  to  British  Columbia^ 
and  for  this  trade  in  the  future  California  must  contend  with  the  devel- 
o]intent  of  local  production  in  the  dominion  and  compete  with  the 
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Gommg  surplns  in  tbe  nearer  8tate.^  of  Oregon  nm\  Wasbington^  already 
ladecl  to.  The  other  half  of  San  Franoifc^iVs  exports  of  dairy  goods 
distribnti'd  all  over  the  countries  bordering  on  the  Padtic-,  including 
tbe  Hawaiian  Islands,  the  Asiatic  countries,  the  isiands  of  Oceanica, 
Me^co,  and  Central  America — a  nui)^^nificent  geograiibical  area,  but 
one  in  wbicb  daily  demand  is  eoutiiied  almost  entii'ely  Uy  the  small 
lonies  of  Earo])eaim  located  at  points  of  commercial  importance. 
talifondans  have  indulged  iu  some  speculations  as  to  the  possibility  of 
developing  dairy  trad©  in  these  densely  populated  |)art8  of  the  world, 
pecially  in  Japan,  and  the  same  intention  has  been  dischmed  l>y  the 
ibippers  of  creamery  products  from  the  region  northwest  of  Chicago, 
but  there  is  much  doubt  whether  these  Asiatic  people  will  change  from 
their  long  established  Ibod  supiilies  much  faster  than  they  will  learn  to 
prmlnce  for  themselves.  Shipments  of  dairy  cattle  have  been  frecpaently 
made  fr'om  California  to  Japan  during  the  last  ten  years,  aud  their 
aoquisitioD  of  dairy  arts  may  be  expected. 


EASTWARD   SHIP^rENT  OF   CALIFORNIA  BUTTER. 

Borne  raoderately  encouraging  results  have  been  attained  in  shipping 
fresh  California  butter  to  the  regions  east  of  the  Ttt>cky  Mountains  dur- 
ing the  closed  season  of  Eastern  dairies,  but  the  growth  of  winter  dairy- 
ing at  the  East,  the  improvements  in  et»ld  storage,  and  the  improvement 
of  Eastern  winter-made  butt/er  by  the  use  of  succulent  silage  iu  counec- 
tion  with  the  old  style  of  wintering  on  dry  feed,  coupled  with  the  vast 
superiority  of  the  keeping  quality  of  creamery  butter  over  the  idd  firkin 
product,  tends  to  reduce  tlie  tield  which  California  fresh  w^inter  butter 
might  have  enjoyed  if  the  Eastern  xiroduct  had  not  thus  improved.  Still 
it  is  hope€l  tliat  by  ilevelopiog  the  creamery  system  here,  and  thus  ren- 
dering available  large  uniform  lots  of  butter  for  Eastern  shipments 
before  the  Eastern  grass  butter  comes  forward,  California  may  find  some 
outlet  eastward  at  favoring  times  of  the  year  for  an  amount  at  least 
equal  to  the  shipments  from  the  East  to  California  during  the  months 
when  our  output  is  smalL     Either  this  must  come  or  some  very  notable 

k increase  of  local  x>opulation,  by  the  development  of  mining  interests 
which  are  now  very  promising  or  by  other  local  industrial  advance- 
meot,  is  necessary,  before  any  great  increase  of  the  present  dairy  pro- 
daction  of  California  will  bo  warranted.     In  fact,  in  the  upper  San 
Joaquin  Valley,  with  no  large  towns  and  a  long  haul  by  rail  through  a 
Khot  valley  to  reach  either  San  Francisco  or  Ij<)S  Angeles,  two  cheese 
H factories  did  not  open  in  1890  because  of  oversupply  in  h»eal  markets. 
■But  while  this  is  the  case,  there  is  still  a  steady  consumption  of  Eastern 
Hand  foreign  eheese  in  preference  Ur  California  cheese.     For  the  last  five 
V  yearn  this  supply  has  averaged  about  1,750^000  pounds  annually,  and 
thb*  continues,  although  California  proilucers  have  made  some  effort  to 
give  their  product  the  form  and  eharaeter  of  the  pojmlar  Eastern  and 
European  cheeses*     There  is  a  prejudice  among   certain  classes  of 


coTi8tiiners""for  "lmpor£e3f^  goods  wliieh  handicaps  locaT  prodncers 
their  efforts  to  produce  similar  articles.    This  is  in  part  inexplicable, 
and  in  part  due  to  tbe  inheritance  of  a  bad  name  from  our  earlier  years 

jOf  careless  dairying. 

BMRY    OBOAXIZATION   Aim  PROTECTIOK.  ~ 

The  first  State  Association  of  California  Dairymen  was  orgami:ed  in 
1876.  It  was  modeled  after  the  leading  associations  east  of  the  Rocky 
Mountains.  Several  interesting  conventions  were  held  in  San  Francisco, 
but  the  dairy  public  did  not  manifest  tbe  interest  which  was  exj[>ei'ted 
and  the  effort  was  abandoned.  In  1882  the  industry  was  menaced  by 
a  proposition  to  establish  an  oleomargarine  concern  in  San  Francisco^ 
and  this  provocation  rallied  the  legitimate  producers  in  a  large  conven- 
tion held  in  December  of  that  year.  A  draft  of  an  enactment  against 
imitatieii  dairy  goods  was  agreed  upon  and  it  was  passed  by  the  Cali- 
fornia legislature  in  the  winter  of  1883.  It  was  a  good  law,  bat  it  offered 
no  reward  for  information  and  the  dairymen  relaxed  their  cooperative 
efforts  as  soon  as  the  law  was  safely  inscribed  upon  the  statute  b<x>k. 
There  was  then  no  ma-c^hinery  to  promote  prosecution,  and  the  only  effect 
of  the  law  was  to  prevent  local  investment  in  oleomargarine  enterpriser. 
Year  after  year,  however,  imitation  products  were  brought  in  from  the 
East  and  freely  sold  in  defiance  of  the  law  without  prosecution.  Jtust 
as  soon  as  prices  showed  a  tendency  to  advance  with  the  lessened  dairy 
production  of  the  autumn,  great  quantities  of  the  spurious  goods  were 
shipped  overland  to  Califoruia,  b>  the  great  distress  of  producers  of  the 
pure  article.  The  passage  of  the  United  States  law  led  to  delay  in  the 
hope  that  it  would  check  the  eviL  At  last,  in  1893,  it  was  evident  to 
dairymen  that  they  must  do  something  more  effective  than  they  had 
yet  accomplished  in  their  own  behalf,  and  a  new  association ,  called  the 
California  Dairy  Association,  was  organized  in  the  fall  of  that  year, 
which  has  constantly  increased  in  membership  and  has  full  promise  of 
permanence.  It  held  excellent  conventions  in  San  Francisco  in  1894 
and  1895j  and  during  the  present  year  has  held  monthly  meetings  at 
different  dairy  centers  in  addition  to  its  annual  convention.  But  the 
chief  achievement  of  tbe  association,  supported  by  the  dairy  interest  at 
large,  was  done  at  the  session  of  the  tJalifornia  legislature  of  18f>5in 
the  enactmeut  of  a  new  dairy  protective  law  and  the  creation  of  a  State 
dairy  commission  to  enforce  its  provisions.  The  law  providing  for  the^ 
two  results  was  approved  March  9, 1895,  and  is  condensed  as  follows: 

The  coloring  of  oloortiargHrtnc  or  other  Jiiiitatiou  prodnct  in  imitatiou  of  butter  m* 
L  oheese  made  from  on  ado  he  rated  milk  is  aliBulutely  prohibits.    And  tbe  poa8««sioD 
^€>fi  BAle  of|  or  offer! u^  to  &  patron  for  conBntnptian,  stich  imitation  product  whim 
colored  to  imitate  tbe  gt^nuine,  is  ft  misdemeanor. 

The  U8«  of  the  words  "bntterine/'  **  dairy/'  "creamery/'  or  of  dairy  syinbolflin 
connection  with  the  sale  or  adyertiBeiiieDt  of  the  imitation  product  ib  abaolntdy 
prohibited. 

In  the  handling  of  Ibe  Imitatiort  product,  tbo  mannfai^tnTers,  shipper*,  oarrierir 
wholesalers  and  retailers^  peddlera,  bakers,  hotel,  reetaiirantf  and  hoarding-bo 


liMpms  niQfit  eomply  with  certain  regulations  afl  to  tlie  labeliBg  of  tlie  paoTcagea, 

the  specification  by  prioted  state  nietii  of  the  contents  ami  the  proper  do  till  cation  of 

the  purchaeefi  consumer,  or  patron. 
Other  proyinions  of  tho  law  invalidate  a  contract  made  in  violation  of  the  aot, 

prohibit  the  ns©  of  iwiitatlon  prod n eta  in  charitable  institutions;  make  the  eflface- 
meniof  labela  and  marks  a  mimlemeanor;  provide  ^hat  ia  evidence  of  intention  to 
irlplate  the  act;  authorize  the  State  Dairy  Bureau  to  make  uae  of  the  ueareh  warrant; 
reqnire  the  district  attorney  to  prosecnte  and  the  infonnor  to  rc^ceiv^  half  of  the 
fiacej  and  eatablish  a  State  Dairy  Bureau  for  the  period  of  two  years  and  with  a  fund 
of  112^000  for  tho  enforcement  of  tbo  act.  Vi*>lation  of  any  of  the  provisions  of  the 
letii  a  miademeanor^  and  a  tirBt  offense  in  punishable  by  a  iiue  of  not  loc^s  than  $50 
xmr  more  than  $150  or  by  imprisonment  for  not  more  tliim  thirty  days;  and  snbso' 
qient  offenses  are  punishable  by  a  frne  o{  nut  lent^  tbau  $150  nor  more  than  $300  or 
1»7  iznpriAOnment  for  from  thirty  daya  to  uix  months,  or  by  both. 

In  complfance  with  the  t^rms  of  this  law,  Messrs,  L.  Tomasini, 

Tlioinas  Flint,  sr.,  aod  George  W.  Biirbaok  were  appointed  to  conati- 
tute  the  State  Dairy  Burt^au,  which  be^an  on  May  1, 1895,  a  vigorous 
prosecntion  of  the  law.    ThiB  action  resulted  in  the  abandonment  of  a 
projects  h>cal  manufactory  of  oleomarg^arine,  and  vigilant^eon  the  part 
of  the  bureau  has  reduced  the  trade  in  imitation  products  made  else- 
where to  a  very  small  aggregate.    This  resultj  eouphid  wHh  the  low 
price  of  butter,  has  practically  freed  California,  for  the  time  being,  at 
I  least,  from  competition  with  imitation  product.s  which  had  been  for 
years  very  grievous.    The  secretary  and  executive  officer  of  the  bureau 
I  is  William  Vanderbilt^  and  the  offices  are  at  113  Davis  street,  San 
Prancisco. 

In  addition  to  the  foregoing  official  organization  for  dairy  promotion 
aDcl  protection,  are  the  following  voluntary  associations  for  the  purposes 
specified: 

CAi^troRKrA  DiLlRY  A 6BOCiAnoN»— Incorporated  September  2, 1^3,  for  edwcational 
and  Jegialative  objecta.  Directors:  Jofl«ph  Mailliard,  president,  San  Gerouimo;  A, 
P.  Martin,  first  vice-preaid out,  Petalouia;  William  N.  Riisa,  second  vice-president, 
Enr^ka;  John  A.  Cole,  third  rine-presidont,  8an  Bernardino;  F,  H.  Green^  treasurer, 
8a&  Francisco;  Samnel  E.  Watson,  secretary,  San  Fran<^i8co;  W.  W,  Wynn, Liver- 
more;  William  Niles,  LosAngelea;  IL  H.  Brown,  Pescndero;  H.  M.  Le  Baron,  Valley 
Ford  ;  P.  Tognazzini,  Cayucos.  Aleeta  monthly  at  different  points  and  holds  annual 
convention.    Reports  acnt  on  application  to  SLicretary,  IIS  Davis  street,  .San  Franciauo. 

Daxbtmiek's  Uhiok  or  CAuroRNi a.— Incorporated  Angnst  17,  181>1,  with  capital 
stock  of  $250,000,  anhscribod  by  diiirynien,  to  carry  on  a  general  commisaion  and 
prrodace  hnainess.  Directors:  Warren  Dntton,  president;  G.  W,  Bnrhank,  vice- 
preaident;  E.  W.  Steele,  treaanrer;  J.  K.  Denmnn,  secretary  f  L.  Tomusini,  manager; 
Samuel  Donati,  F.  Madonna,  P.  Tognazzini,  A,  Tognazzini,  M.  Hlghetti,  S.  Cheda. 
Location  of  buaineaa,  113-119  Davis  street,  San  Francisco. 

DaiRYMEir'a  Association  op  SotiTHEiiKCALiFORNiJi.— Organized  in  July,  1894,  for 
odneational  and  legislative  piirjioBee.  Directors:  D.  Dnrkee,  Rincon  \  C.  E.  Mitchell, 
Clearwater;  W,  H,  Smith,  Norwalk  ;  P,  F.  Cogswell,  El  Monte,  and  G,  E.  Piatt, I.09 

ngeleo.  Officers:  C,  H,  ScHsionw,  president,  Los  Angeles;  Georgo  H,  Peck^  vico- 
reaident,  El  Monte;  R»  R.  Kisdon,  secretaryj  Los  Angeles.  Meets  quarterly,  on  the 
I  Saturday  of  January,  April,  July,  and  October. 
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LETTER  OF  TRANSMITTAL. 


U.  8.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington,  D.  C,  October  17^  1896. 
Sib:  I  have  the  honor  to  transmit  herewith  a  report  upon  the  Cheese 
Indastry  of  the  State  of  New  York,  prepared  under  the  supervision  of 
Henry  E.  Alvord,  chief  of  the  Dairy  Division,  by  Benjamin  D/Gilbert, 
special  expert  agent  of  that  division.  Mr.  Gilbert  is  secretary  of  the 
New  York  State  Dairymen's  Association,  and  has  been  for  years 
secretary  of  the  XJtica  Board  of  Trade  and  dairy  editor  of  the  Utica 
Herald.  The  report  includes  a  chapter  describing  in  detail  the  most 
approved  method  of  making  full-cream  factory  cheese,  by  G.  Merry, 
also  special  agent  of  the  Dairy  Division. 

It  is  respectfully  recommended  that  the  two  reports  be  combined 
and  published  as  a  bulletin  of  this  Bureau. 

Very  re8i)ectfully,  1).  E.  Salmon, 

Chief  Bureau  of  Animal  Industry, 
Hon.  J.  Sterling  Morton, 

^Secretary, 
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THE  CHEESE  INDUSTRY  OF  THE  STATE  OF 
NEW  YORK. 


By  B.  D.  Gti.bkht, 
Srcrrtary  Nnr  Yu^rk  Stttte  Ihtirtfmnt^n  Anmnation. 

HISTORY  or  CHEESE  MAKIKG  IN  NEW  TORK  STATE, 

LOCALITIES  WHERE   FIEST   mTDEETAKEN. 

Tlie  art  of  cbeeee  making  in  tliis  coiiotry  dates  back  a  liniidred  years 
^^riiiore  from  the  present  time,  Init  tlie  Heiem-eof  cheese  in iikiug,  or  ita 
^^lan  II  far  tare  on  scit^utiljc  pnnei])les.  Is  not  r»0  years  old,  and  is  far  from 

fc^Jeiug  tully  understood  in  this  year  of  g^rat^e  WW,  Thirty  ypars  ago 
Mr,  X,  A.  Willard,  who  wa«  then  the  chief  expositor  of  oar  cheese 
<ndnstry  in  the  imblic  journals  nnd  paniphlet  literature  of  the  day, 
stated  in  an  address  before  the  Ameriean  Dairymen's  Association  that 

■  lie  remembered  to  have  t^en  the  persons  who  first  began  cheese  dairy- 

ing  in  Herkimer  (*ounty,  N,  Y.,  and  to  have  eaten  of  (he  product  of 
tlieir  manufacture.    This   would   carry  cheese   nnikiug   in    Herkimer 

■  County  back  to  the  early  part  of  this  century;  but  the  toHowing  state- 

■  ment  indicates  thiit  this  art  was  practiced  at  iin  earlier  date  in  a  county 
farther  south.  In  a  volume  entitled  I\Iemoirs  of  the  JJourd  of  Agricul- 
ture 4»f  the  State  of  New  York  for  the  year  182«»,  there  is  a  paper  on 
**Tbe  manufacture  of  butter  and  cheese,''  by  S.  DeWitt,  of  Albany. 
In  it  he  says: 

When  I  first  came  to  Albany  mor©  than  thirty  irei^rw  npo,  I  foiinrl  n  Mr.  TTiitlson,  an 
EoglUhmani  settled  as  a  fanner  near  Cherry  Valleyp  telt^brateil  far  his  cxct'llt^ut 
cheque;  afterwartlH  a  Mr,  TiiuiircHiT,  alati  an  EiiglishmatJ,  on  the  8u^qnebaTiiinh, 
•f]t]iiily  celolirated  in  the  huhw  way.  I  have  litu!  ciie*'«e  fmiii  huth  which  would  not 
ill  O'er  in  compariaoTv  with  th«  best  iVoiri  Eiighitid  of  thv  same  a^o, 

I  This  takes  us  baek  to  1795  or  170G,  and  locates  cheese  making  at 
that  time  in  what  is  now  Orsego  County.  It  gives  the  honor  of  begin- 
ning the  art  in  the  State  of  New  York  to  native  born  l^:ngli8hmen,  and 
shifts  the  scene  from  Herkimer  County  to  (Hsego  County, 

But  while  it  is  [uobably  true  that  Herkimer  was  not  the  pioneer 
county  in  making  cheese  in  this  Stati?.,  it  is  certainly  true  that  she  soon 
forged  ahead  of  all  other  districts,  and  maintiiined  her  lead  with  great 
prt*i^mineuce  down  to  the  introduction  of  the  factory  system  in  IS'th 
That  cheese  was  made  there  early  in  this  century  is  attested  by  a 
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Mr,  Osborn,  who  spoke  at  a  meeting  of  the  State  Agri cultural  Society 
ill  1854.  He  related  liow  Daniel  Daycam(3  from  rxbri<lge,Ma»g^.<^  about 
the  year  1808,  and  settled  in  the  town  of  Newport,  '■'a  wild,  woody 
region,  and  a  hard  country  for  new  settlers/'  Here  he  purchased  200 
acres  of  land  and  stocked  it  with  ten  or  twelve  cows  and  some  sheep. 
The  old  man  had  formerly  been  conneeted  with  a  mauafactiiring  estab- 
lishinent  "down  East/Vand  twice  a  year  he  would  take  ofl"  a  h»ad  of 
wool,  butter,  and  cheese  and  bring  bad  a  load  of  factory  goods  in 
exchange.  In  1813  Mr,  Osborn^s  tather  purchased  the  Day  farm,  and 
continued  to  carry  on  the  same  business.  His  description  shows  how 
crude  were  the  methods  in  vogue: 

Tliere  waa  tlie  cheese  press,  a  aioipl©  bench  8  or  10  feet  in  length,  with  a  frame  hi 
onei  end  for  the  lever,  and  gfi idea  for  tbia  lever  at  tbo  other  end»  tiiid  then  aDoth«%r 
lever  over  these  guides  the  other  way  ta  raise  the  weight  on  the  end  of  th<5  pry.  The 
cost  of  this  i>r©iiB  was  about  $L  All  the  other  ntensLlw  erf  the  dairy  were  about  after 
the  SHtiie  order.  There  was  a  conatiinfc  strife  tietwecu  the  eheene  hoop  and  the  chum 
aa  to  which  sbotihl  have  tbe  bon^B  »bare  of  the  eream.  Diirinjy^  the  eiimuier  Beaimii 
when  there  was  some  risk  ia  mnliing  hutter,  mueb  of  the  cream  went  into  the  eheeee, 
and  a8  cold  weitbor  approached  it  was  pretty  evenly  divided;  but  late  in  the  fall 
cheese  was  Bomntiineft  made  of  the  pare  sky  blue,  the  clnasical  name  af  which  waa 
*'  white  oak.'*  Whether  it  acquired  tbin  name  from  the  resemblance  of  ita  color  to 
tbe  wood  or  from  it«  toti^htieas  is  uncertain. 

So  it  seems  that  the  same  taeties  were  practiced  ei|2fhty  years  ago, 
the  infancy  of  the  business^  as  are  cnrient  now,  and  ])rohabIy  will  be 
as  long  as  cheese  shall  be  made. 

It  is  a  curious  fact  that  some  of  the  earliest  things  published  in  thift 
country  on  the  subject  of  cheese  making  were  descriptions  of  several 
Tarieties  of  cheese  made  on  the  Continent  of  l^^urope  which  liave  never 
yet  been  produced  here  with  success.  In  the  same  memoirs  of  the 
State  board  of  aj^^riculture  quoted  above,  but  in  the  volume  for  182.% 
there  is  a  description  of  a  Partnesan  cheese  dairy»  together  with  direc* 
tions  for  making  Edam,  Swiss,  and  Brie  cheese,  thus  representing  the 
make  of  four  different  countries  on  the  Continent.  By  that  time  there 
must  liavc  been  a  consideraVde  amount  of  cheese  made  after  tlie  English 
style  in  the  interior  of  the  State,  for  Mi\  De  Witt  asked  in  1826,  '<  Why 
18  it  that  while  tonfl  of  this  article  (cheese)  are  brought  t43  our  market 
(Albany)  it  is  so  extremely  diflicult  to  find  any  which  a  man  of  tasti? 
would  tolerate  on  his  table!''  Thr  fact  is  thiit  the  Dutch  of  the 
Mohawk  Valley,  whose  ancestors  might  have  brought  over  some  knowh 
edge  of  making  the  kinds  of  cheese  known  in  Ilolland,  seem  to  have 
entirely  lost  tbe  art.  Mr.  Aaron  Petrie,  of  Little  Falls,  stated  in  a  let- 
ter to  the  8tute  Agricnltural  Society,  in  1841,  that  '^  about  1820  the  dairy 
business  began  to  attract  attention  in  the  northern  part  of  Herkimer 
County,  particularly  cheese  making.  All  who  adopted  it  tlourished  at 
orjce,  aiid  it  is  another  instance  of  the  difference  of  poliey  pursued  by 
the  descendants  and  settlers  of  New  Kngljyid  and  their  Mohawk  neigh- 
bors that  the  benefits  of  dairying  were  confined  to  the  former  for  at 


» 
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least  ten  years,  and  indeed  nnfil  the  sterility  of  the  once  fertile  land 
of  the  Mohawk  compelled  tlit-  hitter  to  adopt  it/' 

METHODS    PEACTirED    IN    EARLY   TEMES. 

In  those  early  days  cheese  was  made  in  a  more  or  less  haphazard 

fashion  and  on  a  comparatively  nicMlerate  scale,  since  it  was  all  niadi* 

in  private  dairies  and  principally  h\  the  women  of  thr  hraisehold.     The 

amount  of  milk  was  necessarily  limited,  the  dairies  ranging:  from  10  or 

12  to  ^  or  40  cows,  so  that  there  was  no  didieitlty  in  working  it  in  large 

bibs. 

Heating  the  milk. — There  was  difUcully,  however,  in  applying  heat, 

-  and  this  was  one  of  the  causes  which  rendered  the  product  uneven  in 

finality,  although  niade  by  the  raost  iirartieiMl  hand.     Various  methods 

'^ere  used  for  this  purjwise.    One  writer  gives  the  iVdlnwing  description : 

Milk  ie  pat  into  n  brass  pan  and  made  scalding  bot  by  pbicing  the  pau  oil  a  furnace 
m^t  in  a  Tessel  of  bnt  wator;  tbcn  one-balf  of  it  is  pnnred  into  tb©  rliecsc^  tub  anioiij? 
"iLhA  cold  milk  and  the  rest  into  a  pan  in  whieb  tb**  creain  bud  been  put.  Tbo  rreotn 
^mad  the  bot  milk  being  intiioHt^'ly  incorporated,  tbo  vvlioli)  m  pourt'd  into  tbo  cbeese 
"^nb,  wbich  by  tb^s  time  bus  received  groat  addition,  if  not  tbe  whole  of  the  morn- 
Sd^'b  milk  warm  from  the  pows. 

Another  method  is  described  as  follows: 

A  bra«L8  k<^ttle  nearly  filled  with  watnr  iii  then  fliiBprnd(*d  in  tbo  Tat.  reaching 
within  4  inches  of  the  bottom,  into  wbiob  m  inaerted  i&  kviid  pipf*  attarhod  to  a  patt?bt 
steamer;  the  mass  is  then  warmed  to  85-,  boius  stirrvd  gently  with  tlie  band  during 
the  time  of  warming.  The  heat  is  then  increased  fast  fnongb  tn  bring  the  whole 
masa  up  to  100-  F\  in  forty  minutos. 

The  degree  of  heat  was  in  many  cases  shuply  guessed  at  from  con- 
tact of  the  hand  with  the  milk.  As  hite  as  1S42  a  maker  who  took  a 
prize  at  the  State  fair  with  his  cheese,  in  describing  his  method  of 
manufaeture,  said: 

Tlift  milk  when  ready  for  the  rennet  shotibl  br  some  degrees  Ipss  than  milk  warm 
{aw  I  nr}*rr  karr  iiMtd  n  Ifwrmnmeier  1  can  not  nay  hoir  many). 

The  same  man  says  that  his  eheese  are  pressed  ^^  by  means  of  a 
weight  on  one  end  of  a  lever  resting  on  the  cheese  follower  as  a  ful- 
cram  near  the  other  end."  This  was  the  singledever  press.  The  double 
lever  has  already  been  described, 

lietmeta.—AnothvT  cause  of  poor  cheese  was  the  slovenly  and  inade- 
quate preparation  of  the  rennt^ts.  There  is  more  literatnre  on  this 
subject  in  the  pnblications  of  that  period  than  on  any  otber  topic  of 
the  dairy.  What  kind  of  rennets  to  nse,  how  to  feed  and  when  to 
slaughter  the  calf,  liow  to  clean  and  <lry  the  rennets,  what  color  a  ^ood 
rennet  shonld  have^  how  to  preserve  and  keep  it  for  the  i>roper  length 
of  time,  are  all  snbjects  that  are  discussed  elaborately.  As  late  as 
1866,  Mr.  Weeks,  the  secretary  of  the  American  Dairymen's  Assoria- 
tioiJ,  stated  that  **a  snljstitnte  for  rennet  that  shall  be  cleanly  and  of 
uniform  strength  is  what  we  most  need  in  cheese  making.^' 


n 


LfirJc  of  ffpnftrnf}fn, — In  tliosi*.  clays  there  was  no  pfitent  nppfirnfnt 
to  leiiseii  the  work  of  tho  cheese  maker.  Success  or  tkiliire  dci>euili:Hl 
wholly  on  the  jiidguient  of  the  iiulividiial,  and  that  was  formed  hy  a 
long  period  of  ai*pr<*utii5eship  ;ind  by  the  experience  i^aiued  tliroitj^h 
years  nf  hurd  and  faitliful  work.  Women  as  a  rule  made  the  cheeae; 
they  did  even  more  than  that,  they  helped  milk  the  cowa  in  the  open 
air,  often  ont  in  the  rahi  or  snow,  and  they  also  took  care  of  the  milk. 
The  fai't  that  American  cheese  not  only  met  with  a  lar^'e  «ale  at  home^ 
bnt  by  the  year  IS^i?  was  exported  to  the  amount  of  lo»Crl7,t>«>0  pound^^ 
speaks  well  for  the  skill  of  (air  foremothera  in  maniifaeturing  this 
product  ol  the  dairy. 

Measuring  the  milk.'-As  late  as  1842  the  amount  of  milk  used  in 
chces^e  m:diiii^  wan  meiisnred  by  pfallons  instead  of  pounds.  For 
instance,  «*ne  writer  pivnluces  the  statistics  of  his  dairy,  wiiich  nhow 
that  in  September  ri74  pvllous  of  milk  made  7-^*^  x***^^^*^"*  ^^  cheese. 
From  October  1  to  October  !*,  inclusive,  r>2.'i  gallons  made  *M'i  poundii, 
while  from  October  10  to  October  l^K  inclusive,  574  gallons  made  (»83 
poniids.  Tins  showed  that  it  took  less  milk  to  make  a  pound  of  cheese 
as  the  .season  prf>f>resse(l,  but  it  was  impossible  to  establish  a  ratio* 
When  the  manufacture  of  cheese  assumed  larger  pro[>ortiou8,  espo- 
erally  after  the  intro<lnction  of  the  tactiiry  system,  if  was  found  very 
inconvenient  to  Imve  one  stamlard  for  measuring  milk  and  another  lor 
measuring  its  product.  Evidently  the  cheese  and  butter  could  not  be 
meiisured  by  ipnirts  and  gallons,  Sf»  in  onler  to  nnify  the  standards  it* 
was  determined  to  measure  the  milk  by  i>ounds.  This  was  rendered 
absolutely  necessary  by  the  requirements  for  handling  milk  at  the 
factories.  If  mcjisured  l>y  the  quart  or  gallon  it  would  take  the  whole 
day  to  credit  the  tliflerent  patrons  with  the  amount  of  milk  delivei-ed 
by  each,  lint  the  moment  that  inilk  began  to  be  measured  in  pounds, 
the  whole  matter  %vas  simplified,  and  tlie  ratio  between  milk  and  its 
products,  butter  and  cheese,  ctudd  be  established  without  dithcnlty. 

Murkviimj, — The  manner  in  which  cheese  was  put  up  for  transporta- 
tion should  also  l>e  noticed.  Originally  the  cheese  liad  no  protection 
or  Cijvering;  they  were  laid  carefully  in  the  l)uttom  of  a  wagon  c<»veriHl 
witli  straw,  in  order  to  carry  them  to  market  or  to  prddle  them  around 
the  country.  At  this  time,  it  should  bo  noted,  mjt  even  a  bandage  \va8 
put  around  the  cheese.  In  the  next  improvement  long,  rough  casks 
were  made,  iu  which  from  four  to  six  cheeses  wc^re  placed,  rtne  on  top  of 
the  other,  so  that  a  number  cotdd  be  handled  at  a  time  without  much 
injury  to  the  cheese.  In  this  shape  cheese  was  sent  to  the  New  York 
market  for  many  years,  and  it  is  still  the  manner  in  whi<-h  Swiss  cheese 
is  shipped,  both  iu  this  country  and  abroad.  Finally,  the  plan  of  box- 
ing each  cheese  separately  waa  adoy>ted,  and  about  the  same  time  our 
makers  began  to  use  bandages  Jirotiud  tln^  cheese.  The  Urst  evidence 
of  this  which  appears  in  the  market  reports  is  tbnnd  in  l)ecend>er,  1841. 
Previous  to  that  time,  the  stock  had  been  quoted  as  ** Cheese  Am.*^ 


^ 


f American).  Bnt  that  ^uter  a  new  qtiotatioTi  appeari^d*  Clirese  "in 
bxs/'  was  qnoted  at  T  '^w  8c.,  while  I'beese  '4ii  c-ftsks-'  brought  only 
G'^:  7c,  The*  motlern  idea  that  neatness  in  puttiD<r  up  any  article  of 
lood  is  an  element  in  tlie  saccessful  sale  of  that  artirlt*  tonnd  an  imme- 
diate practical  ilhistration  in  the  i*ale  of  ciieese.  Probably  the  cheese 
put  lip  in  boxes  was  no  better  in  quality  than  the  eheese  that  was 
shipped  in  casks;  bat  the  more  tidy  a|>pearaut'c  of  the  ^joods  thfit  were 
boxeil,  and  the  protection  afl'orded  by  the  boxes,  cansed  them  to  sell 
for  a  cent  a  ponnd  more  than  the  old  style  as  soon  as  they  appeared 
ill  market. 

Aliout  the  year  1830  the  |>roductiou  of  cheese  had  become  sniBciently 
targe  to  engage  the  attention  of  special  buyers*  The  product  was  n«jt 
then  sold  as  it  is  now,  at  twenty  to  forty  thiys  i'ronj  the  hoop.  The  whole 
season's  produi'tion  was  kept  until  fall  and  theu  marketed  in  the  bulk, 
lust  as  butter  used  U)  be  and  still  is,  in  some  of  the  remoter  districts. 
From  1810  to  18^50,  whicli  was  the  introductory  perioil  of  mninifacturo, 
the  proiluet  was  peddled  around  the  country  by  the  farinerg  theu^selves. 
One  might  imagine  that  cheese  made  and  sold  mnler  these  cireumstanees 
would  not  otdy  not  meet  the  reciuirements  of  our  modern  tast*;Si  but 
would  hardly  be  a  palatable  article  of  food  for  less  critical  and  mr^re 
uncnlrivatcd  tastes.  P>ut  it  is  a  fact  that  the  cheese  makers  of  that 
early  day  throve  remarkably  well^  so  much  so  that  their  numbers 
increased  rapidly;  and  thia  furnishes  good  evidence  that  their  product 
was  liked  ami  appreciated  by  the  pnblic  of  that  day,  however  much  it 
might  be  criticised  by  a  consumer  of  the  present  timcp 

As  8oon  as  the  idea  gained  a  foothold  in  the  minds  of  traders  that 
tliere  was  money  h*  be  made  in  handling  this  product  of  the  dairy,  tliey 
l)egan  to  make  a  regular  business  of  buying  cheese.  Starting  out  early 
ill  the  fall,  they  carefully  canvassed  the  entire  region  wherethis  industry 
was  carried  on,  contracting  for  the  whole  season's  make  of  as  many 
dairies  as  they  could  buy  at  ligures  which  promised  them  a  profit. 
Whatever  stock  was  sent  to  tide  water  went  by  canal,  and  a  moderate 
proportion  of  the  cheese  contracted  for  by  buyers  during  the  twenty 
yearH  between  1820  and  1840  was  sold  to  exporters. 

EARLY   THEESE   MAKING   IN   NEW   ENGLAND, 

How  long  ago  cheese  was  made  in  New  England  it  is  not  easy  to  dis- 
cover. We  know  that  in  180U,  soon  after  the  inauguration  of  Thomas 
.letterson,adelegtition  weut  from  the  town  of  Cheshire,  Mass.,  to  Wash- 
ington, D,  < !.,  taking  with  them,  on  a  wagon  drawn  by  six  horses,  a  mam- 
moth cheese  for  presentation  to  the  I'resident.*  The  committee  also 
carried  with  them  an  address  from  the  inhabitants  of  the  town  with  the 


Ut  is  Ik  cnrioiis  fact,  in  line  with  rrcsideiit  Jefferson's  \n^  ilnests  ttiat  iu  tbo  early 
days  tit  thcs  factory  system  Mr*  Wtlhinl  spake  of  lar^fr^  tb^esot*  nei^luDg  7tK>  Ui  1»(K>0 
ponntls  lis  bnin^  frf^quently  iinuli%  aiul  :ih  hrin^iii^  17  rents  per  pound  wheD  cLisede 
of  tbo  oriUoory  size  would  6tdl  ior  only  10  to  12  ceuts. 


inscription,  **The  prreatest  cbeese  in  America  for  the  frreatest  ninn  In 
AnieritiJi/'  As  early  as  1819,  at  the  first  exhibition  of  the  Worrjc^ster, 
Mass ,  society,  there  was  one  prf'inmm  griven  on  cheese  and  it  wkis 
,  awarded  tr>  Messrs.  John  jnul  David  Hunter,  ot  North  Braintree.  Thi» 
was  the  Ixanner  town  in  cheese  making  tor  nniny  years  afterwards.  In 
the  report  of  the  soeiety  for  1852  it  was  stated  that  at  9I]  the  exhibi- 
tions held  there  for  thirty-three  years  a  njajunty  of  the  premiums  an 
cheese  had  been  bestowed  on  citizens  of  North  Braintree.  It  was 
also  stated  that  **our  farmers  had  an  opportunity  of  examiuing  s]>eei' 
mens  of  cheese  from  l^ew  York,  and  we  may  hope  for  simdar  favors 
from  oilier  States/^  In  isr»l  the  report  of  the  llamjishire  society  con- 
tained a  iiattenng  statement  concerning  New  York  dairymen.  It 
said: 

May  the  day  ftoon  arrivt^  when  onr  dairies  shaU  berom©  to  old  Massaclinsetts  all 
that  the  dairies  oi  New  York  ure  to  the  Empiro  State  The  average  atimuiil  prudort 
m  1846  i>(  tliP  dairies  of  Herkimer  ("ounty  rjirmod  irom  BOO  to  650  poiuidB  of  chuceo 
per  cow.  A  Mr*  Kottif^r,  of  .FetTeraoTi  County,  m  184!*,  prodaeed  from  2(?  «^ow8  an  aver- 
age t>l  from  125  to  150  pounds  of  butter  and  from  300  to  4€W  pcHinds  of  cUeeAe  |i*»r 
cow.  Whei>tbe  farnura  of  the  Coaneutictit  Valley,  iinli  to  have  such  prodncU*  with 
the  bless mg  of  God  tbey  win  come  ' 

This  Bhowsi  that,  as  far  back  as  the  forties,  New  York  State  was  lead- 
ing the  rest  of  the  country  in  cheese  making. 

EAELY  CHEESE  MAKINO   IN   PKNHSYl-VAmA. 


In  Penn.«^ylvaiiia  also  there  was  cheese  made  for  taniTly  use  at  an  early 
dat6.  Ma^Master,  the  historian  of  the  people  of  the  Uniteil  States, 
informs  US  that  in  Lancaster  and  other  towns  in  the  neip:hborhood  of 
Philadelphia  nuiuy  of  tlie  settlers  were  Germans  who  possessed  greibt 
thrift  and  industry. 

With  the  exeeption  of  fr(»8h  meat,  everything  the  German  ate  ^ew  npon  his  own 
laud.  Hi«  f[iod  WHS  cbieily  pork  and  ty%  onions  and  Buuerkraiit,  uiilk  and  rbeeee, 
and  tn mips  find  lodnin  corn.  The  jcjood  wife  and  ber  danfj^htora  worked  the  looiu, 
made  the  rbeese  and  butter,  and  when  tlie  harvest  eauae  toiled  with  the  Hicklc  id  iLe 
field. 

This  was  in  tlie  year  1800, 


*Tbe  fignref*.  however,  are  exaggerated  and  tnis!rading,  as  may  b«?  R«*on  bjnnalyring 
them*  For  exaniph%  150  pound »  of  batter  in  tbose  days  wonrd  require  3,750  ponndji 
of  milk,  and  300  ponndn  of  ciheesa  would  take  3JX>0  ponnd»  of  uulk^  iniikiiif^  a  total 
yiebl  of  tiJ'iO  ponnilN  oj  milk  from  earli  nnitoiil  in  a  dairy  of  26  cowa.  There  are  com 
pfirntrvely  few  dairie»  even  now  tbat  will  give  sncb  an  avera^o  yield  a^  I  bat.  A* 
for  the  '*annnal  average  product "  of  Herkimer  Cotinty  dairies  ranging  from  rVIO  t^ 
650  ponnda  of  chec«e  in  1850,  goeli  a  Htate»nient  ia  hardly  to  be  credited .  In  the  report 
of  the  New  York  State  Agrimltoral  Society  for  lf^t4,  Mr»  Abinxo  L»  Fiab  published  ati 
ac-connt  of  the  inanjigeiiieiit  of  hm  dairy  farni  in  Herkimer  County.  He  titati^d  th»t 
in  1842  the  average  prod  net  of  cbeef^e  from  his  dairy  of  25  eowf*  wn8  7H  ponnds 
while  in  1843  the  average  was  Gr>0  ponnds,  one-t|narter  of  the  «inhnalM  being  betfem 
pASfibly  thi«  w;i«  in  the  mind  of  tbo  writer  who  gave  the  above^qtioted  ettlmato  for 
( Herkimer  County. 
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Tbe  8tati8t1c8  uf  any  business  t'oriii  tht*  tourhstoii©  by  whioU  to  judge 
of  itH  prosperity  or  the  revt^rsr.  There  sii  e  no  statistics  of  the  cheese 
hnAiueHs  in  this  country  whit-li  ean  be  relied  upon  previous  to  the 
t 'Uited  States  eeiisus  of  184(K  It  is  stated  in  Transaetioiis  of  New 
Yt»rk  State  Agrietiltural  Sueiety  lor  1851  that*' the  first  exports  (of 
f'beese)  were  iii  17HD,  but  they  were  vi^y  luednsideralde  and  wore  not 
of  an  extent  to  cuuimand  even  the  attention  of  Congress  till  1820," 
Prior  to  the  last  named  date  the  statintieB  of  exports  and  imports 
were  reported  viTy  imperf<*etly,  whilo  no  attempt  bad  been  made  to 
gather  the  statisties  of  produetion.  By  the  aet  of  (.'t^ni^ress  under 
whirh  the  census  of  1820  was  taken  the  name  and  nature  of  eertain 
articles  ujaaufaetnredj  their  market  value,  and  sdiik*  Htlier  details  were 
g'iveu;  but  cheese  ajul  butter  were  not  included,  and  Ihe  tigures  were  all 
»ri  poorly  collated  and  so  unsatisfactory  that  in  the  census  of  1830  no 
attempt  was  made  to  secure  industrial  statistics. 

i^BODUCTION   OF   NEW  YORK   STATK    fOMPARED   WITH   THAT  OV   J  HE 
WHOLE   UNITED   STATES. 


In  1840  the  value  of  dairy  iiroducta  of  all  kinds  was  taken  together 
und  without  record  of  (luantities;  the  value  for  the  whole  United  States 
"mm  $:3;3J87,008,  New  York  State  prodaeing  J?  10, 406,02 1  td"  this  amoimt. 
'When  the  Stat^3  eensiia  was  taken  in  1815  it  was  estimated  that  one 
Htihtrd  of  the  0119,400  cows  employed  in  the  dairy  throughout  the  State 
^P^ere  devoted  to  the  manuiacture  of  cheese,  giving  H(),744,tHG  pounds 
Hbi  all,  or  about  110  pounds  [ler  cow.    This  was  probably  not  far  from 
^norrect,  although  if  there  was  an  error  it  lay  in  the  direction  of  under- 
estimating.   We  have  the  actual  tignrea  giving  the  tons  of  cheese 
moved  on  all  the  State  canals  in  1840  and  1847,     In  the  tirstnamed 

I  year  15^417  tons  of  New  Ycu-k  State  cheese  were  transported,  b<\sides 
3,016  tons  from  other  States  arul  Canada,  In  1847  the  New  Yiu-k  State 
cheese  carried  aniounted  to  15,l(8.'i  tons,  along  with  4,050  t^ms  from 
other  States  and  Canada,     If  we  turn  the  long  tons  of  State  clieese 

I  into  pounds,  we  find  that  in  1840  there  were  34,534,080  pounds,  and  in 
1847  there  were  ♦^5,801,020  pounds,  showing  an  increase  of  1,267,840 
Ijounds  during  the  year.  Undoubtedly  there  was  a ci>ii8iderable  amouat 
of  cheese  stdd  at  markets  where  it  could  be  delivered  by  team,  and  this, 
added  to  the  quantity  transported  by  eauat,  would  iiulicate  that  the 
K  census  estimate  for  1845  was  pretty  nearly  correct,  although  probably 
■  somewhat  smaller  than  the  facts  would  warrant. 

H     The  national  census  of  1850  credited  New  York  State  with  i)roduc- 

Bing  40,741,413  pounds  of  cheese,  but  tlie  State  census  of  l>i55  gave 

f  only  38,944,240  pouuds,  a  decrease  of  10,707,173  pounds.    This  would 

be  difBcult  t*i  explain  if  it  stood  alone,  esj)et!ially  as  the  nund^er  of 

miJcb  cows  in  1850  was  oidy  031,321,  while  in  1855  the  number  of  cows 

had  riseu  to  1,123,034,  u,  diliercnce  of  102,310  in  favor  of  the  latter 


year.    A   ]mrtial   explanation   seeiuK  to  be  that  there  was  a  heavy 
increase  in  thr  i»n>diieti(ni  of  l»iittei\  the  price  renileriii^^  it  imire  piofttr 
able  to  convert  the  milk  into  hotter  than  into  cheese.     The  produrtioQ 
of  butter  in  1850  was  70,7(j(»,OtH  poond^,  while  in  1855  it  had  iuereastHl 
to  iH),2iK3,073  piHiud8,  an  inii)roveinent  of  abont  12i  per  cent.     If  ire 
convert  the  bntter  product  of  IS'iO  and  that  of  1^55  into  their  eiiuiva- 
lent  8  in  cheese  and  athl  to  each  the  cheese  prod  net  of  those  two  years 
separately,  it  will  be  found  that  the  total  for  1855  exceeds  the  total  for 
185(>  by  nuly  15,ri00,00(>  pounds.     Divide  this  by  the  excess  in  number 
of  cows  in  18r)o  and  it  gives  a  product  of  only  80  pounds  of  ^'heese 
])er  CHW,  or  just  one-half  the  esti mated  production  t>f  cheese  per  cow 
in  18.^U.    The  probability  is  that  there  was  some  error  in  the  Btate 
census  of  1855,  inasmuch  as  the  census  of  l<st>0  showed  a  production  of 
48,548,288  pounds,  or  within  l,200jO(K)  pounds  ot^  the  pnidm^t  in  1S,5U, 
Presumably  the  production  of  cheese  during  the  decade  that  extended 
from  1845  to  1855  was  fairly  even  and  steady,  while  that  of  butter  was 
considerably  increased,  along  witli  the  increase  in  the  number  of  cows. 
Down  to  this  time  the  iiitroduetion  of  tlie  factory  system  seenm  to 
have  made  no  fjreat  ditference  in  the  quantity  of  cheese  made  either  iu 
New  York  or  in  the  whole  United  states.     There  was  connmratively 
little  change  either  in  the  absolute  or  the  rehitive  amounts.     The  0gurea 
are  as  follows: 

T«»r. 

irnited  Btatea.     New  York. 

isaa ., ,.,— 

1860 

Pounds.              Pmrnds. 
I03,e«:i  027  1        4«,(48,30l 

A  decrease  of  l,871;:iOO  pomuLs  tin'  the  whole  country  is  less  thjin  the 
decrease  of  1,11)3,124  pounds  for  the  State  alone;  but  both  amounts  ai'e 
small  and  not  especially  signilicant  where  sucli  birge  totals  are  con 
cerneib     When  we  reach  the  Btate  census  of  1S05  we  tind  thut  a  haig 
stride  forward  has  been  taken.    The  ligures  for  that  year  were  72, 105,331 
]>onnds,  showing  an  increase  in  the  State  of  23,047,1)48  pounds,  or  -iSJ 
per  cent.    This  was  the  result  of  the  wonderful  extensicm  of  the  factoiy 
system.    During  the  period  from  1851  to  1800  this  system  was  in  ao 
exi)erimental  stage.     Even  in  1801  ^Ii*.  WiUard  spoke  of  the  system  m 
having  been  but  lately  introduced,  and  said: 

A  brief  Btaleiueut  hoa  bwn  made  tis  to  tlii«  plan  of  rlieose  nianufiicturfj  becatiwj  it 
is  compamtjvely  uew,  aud  beciiuae  it  may  possibly  provp  ftii;f^t'»tivi\  not  only  tfl 
pereons  iilreacly  enjifuged  iu  dairying,  but  m  olTeriiig  a  fe;isible  plan  fur  those*  unac- 
quainted witU  the  art  in  tiiBtriota  wbero  it  is  proposed  to  i ti trod uc5«  dairy  f»rmmg. 

And  iu  1871  Hi  rum  Walker  said: 

It  is  but  nine  yearn  nmce  thv  tirat  cboes*  factory  wa»  eretteil  in  Ogwego  Connty. 

It  evidently  took  about  twelve  or  thirteen  years  for  dairymeQ  to  loak© 
up  their  minds  whether  or  not  tho  factory  syst-em  was  advautageoas 
and  waa  going  to  prove  u  succeus. 

Tlie  uext  five  years  sliowed  an  increase  of  28,580,075  pounds,  brinjE 

ag  tbe  total  ui»  to  100,770,012  iioiaids,  an  improvejuoiit  of  very  nearly  40 

per  cent.     This  was  under  tlie  Dutioual  census,  and  we  are  tberetbre  able 

to  compare  the  yield  of  tliis  State  with  that  of  the  TTnited  fttates.     It  will 

make  the  matter  Si^mewhat  clearer  to  pnt  the  tigures  in  tabular  Ibriiu 


^ 


Yi»*r. 

United  StetoK. 

How  York. 

1«0 

Ifli,  027,382 
iaa,«J3,927 

Founds. 
1UO.T70.012 

\te» 

|g,54JJ,28U 

KxooM  of  1870 

50,2lS3,«d6 

&2,-227»73ai 

This  18  a  most  remarkable  statement,  inasmuch  as  it  shows  that 
while  New  York  hatl  increased  her  prod ue tit m  more  than  52,000,000 
jioundg,  or  eonsiderabiy  over  100  per  cent,  during  this  de<*ade,  all  the 
rest  of  the  United   States  had  onl^^  increased  by  the  CQmi)aratively 

tBrnall  umouTit  of  7,0:i"i,7:i2  pounds.     Probably  it  wn'll  be  said  that  the 
Civil  war  prevented  the  exteusiou  of  cbeeiie  ujauufactnre  in  other  States, 
but  it  is  not  easy  to  discern  why  the  war  should  have  had  more  eftect 
in  other  Northern  States  than  it  did  in  Kew  York.    The  more  probable 
^explanation  seems  tu  be  that  New  York,  being  the  State  in  which  the 
^Vactory  syst^jm  origiuated,  appreciated  more  readily  the  imimrtHUce  of 
tbe  system  and  was  (juick  to  take  advantage  of  the  enormous  prices 
jpaid  for  cheese  during  the  years  ISiiS  to  1870. 

^m    The  State  eeBsns  of  1875,  the  last  one  taken,  again  sliowc^d  a  small 

Bdecrease  of  2,050,840  pounds.     This  is  only  2  per  cent  of  the  |»r(Hluet 

Hof  1870,  while  the  increase  in  the  production  of  butter  amounted  to  3 

Hper  cent,  thus  showing  where  and  how  the  milk  hail  been  used.    The 

national  census  of  1880,  however,  gave  an  increase  of  cheese  made  in 

this  State  amounting  to  .H0,438,542  pounds,  or  a  little  less  than  31  per 

Beeut,  and  bringing  the  total  up  to  120,l(i3,714  pounds^  the  highest  total 

"^ proiluction  of  cheese  ever  reaelied  in  the  State  according  in  a  United 

States  census.    That  year  New  York  made  50.4  per  cent  of  all  the  cheese 

produced  in  the  United  States.     The  figures  for  1800  were  not  so  favor- 

M  able,  being  only  124,080,524  pounds,  a  shrinkage  of  5,077,100  pounds, 

f  or  4  per  cent,  while  the  production  of  the  whole  country  was  13,004,033 

pounds  greater  than  in  1880,     There  seems  Ui  be  no  dinil>t  that  the 

iaannfa<'ture  of  cheese  was  tlien  really  on  the  wane  in  this  State  and 

that  it  has  continued  to  decrease  sine^  that  time, 

FARM   DAIRY    CUEESE. 

In  the  ease  of  cheese  made  on  dairy  farms  this  induction  is  especially 
"noticeable.     The  census  tigures  show  tliis  very  plainly,  as  follows: 
Farm  dairy  cheese  made  in  the  State  of  New  York  in — 

Pounda. 

1875 _ .,  7.778,413 

18S0 ..._. S.  362,  590 

1890....,, „. 4,b-%02« 


There  was  an  increase  in  this  hIslsb  of  goods  between  1875  and  1880 

of  nearly  6  per  cent,  but  in  tbo  decade  between  1880  and  1890  the 
shrinkage  was  iiliuOvSt  TiO  per  cent.  This  is  easily  acconuted  for  by  the 
fact  that  many  factories  wbieh  ordiDarily  made  larg:e  sizes  found  it  to 
their  advantage  to  change  tbeir  style  in  the  fall  and  nninufactnre  small 
sizeN,  such  as  arc  usnally made  in  private  dairies*  As  a  rnle  dealers 
prefer  to  handle  factory-made  cheese,  especially  when  produced  in  a 
welbkuown  establishment,  where  the  stock  is  likely  to  prove  more  uni- 
form in  its  character*  This  and  thi^  growing  distaste  of  the  women  of 
the  farm  to  continue  the  hard  labor  involved  iu  cheese  making  have 
vastly  dimuushed  the  amount  of  farm  dairy  goods  and  bid  fair  to  ueArly 
elimiuate  them  Irom  the  market. 

PRODUCTION   m   NEW   YORK    IN   1896. 

Inasmueh  as  no  State  census  of  New  York  was  taken  in  1895,  it  is 
impossible  to  give  absolute  figures  for  the  cheese  production  of  that 
year.  An  attempt  has  been  matle,  however,  to  get  at  these  statistics 
as  accurately  as  was  feasible  without  resorting  to  actual  census  methods. 
The  transactions  of  the  dillerent  boards  of  trade  in  the  St-ate  for  the 
season  of  1805  have  been  obtained,  aa  well  as  the  purchases  of  many 
individual  buyers  in  other  parts  of  the  country.  From  a  number  of  the 
large  combinatious  in  the  western  part  of  the  State  also  the  statistics 
of  their  uiauufacture  have  been  received,  and  in  addition  to  these  an 
estimate  on  the  unreported  and  unknown  sales  to  home  buyers  and  to 
dealers  in  those  parts  of  the  8tate  which  have  no  public  market,  has 
been  made  upon  principles  which  will  be  explained  hereafter.  In 
making  up  this  estimate  one  great  fact  had  to  be  steadily  borne  in 
mind.  The  drought  of  the  summer  of  1805  was  the  longest  and  most 
severe  of  any  that  has  occurred  in  this  State  in  a  quarter  of  a  century, 
which  means  since  boards  of  trade  were  established  in  the  interior  of 
the  country,  lu  the  central  and  northern  parts  of  the  State  the  shrink- 
age in  the  output  of  cheese  was  fully  20  per  cent;  in  the  western  part 
it  ranged  from  1*5  to  33  per  cent.  Early  in  June  the  poor  condition  of 
graas  began  to  show  itself,  and  it  was  attributed  to  a  combiuattou 
of  causes,  rrouiinent  among  these  were  the  long  drought  of  the  pre- 
vious season^  which  killed  the  roots  of  the  grass  and  seriously  thinued 
the  meadows,  and  the  heavy  firsts  which  Oicurred  both  early  and  late 
in  the  spring  of  1805,  the  latest  occurring  the  morning  of  May  22. 
From  the  middle  of  Juue  to  the  middle  of  July  there  was  no  rain  and 
the  hay  crop  was  fully  one  quarter  short  There  were  occasional 
showers  after  that,  but  co%ts  kejit  right  on  shrinking  in  their  mdk 
yield,  which  was  no  larger  the  1st  of  August  than  it  usually  is  on  the 
lat  of  October.  In  the  wester u  part  of  the  State  tlie  drought  was  so 
severe  that  in  some  instances  boughs  of  trees  were  lo]>ped  off  that  cat- 
tle might  feed  on  the  leaves.  Some  dairjTiien  were  even  prose^-uttHi  at 
tew  because  they  actually  starved  their  cattle.    They  had  nothing  ou 


mows,  Jiiitl  could  not  or  would  not  buy  suffleieiit 
fcxKi  to  keep  ilieiii  from  tfiiitl'ermg. 

In  order  to  show  upon  what  foundatiou  tbe  estimate  of  the  produc- 
tion of  1895  is  based,  the  figures  obtained  from  diff'ereuf  sources  are 
here  colJated : 


BtMrdn  and  matrlceta. 


-dof  Ti-ado 

> "  Unor<l  ctf  Tra«l*t ,  ^ ..,,,,j,,» 

^l^^  u  B*>unl  of  Tnide  . ,  , . .   

'  Cminty  Board  of  Trade.,..,... 

irri  of  TrudfT.-.. ,,., 

_j  t^oftrd  (if  TruMle.  abcKit 

|r  Board  of  Trade  ........... 

tCulm,  Allc^Biiy  Count y........ 

I •!  Xorwlt'h,  ^'lieijftiipo  County.*,, 
lorlcetcd  ui  Lfiwville,  Lew  In  Tountv.  aWnt 
ev^o  ioiublntttions  in  Ciittnarau|Fu»  Cuatity. 

Tolail... ...„ 


Number 
of  Imxue. 


218  M5 

150  207 

08.B4S 

«5  ooa 

49,  im 

32»0O0 

21  730 

86,  250 

82  300 

9&/m 

SO  081 

: 


990.000 
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These  figures  are  as  nearly  correct  as  it  ie  practicable  to  present. 
They  repret*ent  approximately  tlie  production  of  t!ie  counties  of  Oneida, 
Herkimer,  Clienango,  piirts  of  Madison  and  Otsego*  Montjjoiuery, 
JetVerson,  St.  Lawrence,  Lewis,  Oswej^o,  part  of  Onondaga,  Allegany, 
and  parts  of  Catturangus  ami  Cliautauqna. 

For  the  benelit  of  those  who  are  not  familiar  with  the  cheese  trade 
it  may  be  well  to  state  that  **bo.\es-*  of  eheese  vary  in  size  and  weight, 
ranging  from  3\  pounds  for  a  small  sized  home-trade  cheese  np  to  75 
|x>uuds  for  large-sized  e.vport  cheese.  It  has  always  been  the  custom 
at  the  Dtica  Board  nf  Trade  to  estimate  the  average  weight  of  boxes 
thnmghout  a  season  at  til)  pounds,  and  the  same  estimate  was  adopted 
by  Uoii.  B.  K.  Vau  Valkeiiborgh,  assistant  dairy  commissioner  of  this 
State,  iu  making  out  his  reports  for  publication,  A  simiUir  result  wa« 
arrived  at  by  the  secretary  of  the  Watertown  board,  who  wrote  to  tv 
number  of  dealers  and  organizations  for  tbeir  views  and  published  the 
auswera.  A  large  majority  agreed  that  00  pounds  was  a  fair  average 
weight  for  the  cheese  produced  in  New  York.  In  the  ordinary  method 
of  reporting  the  markets  the  number  of  boxes  is  given,  and  not  the 
number  of  i»ounds.  There  is  so  mucb  difterence  in  the  weights  of  the 
separate  cheese  that  it  would  be  wholly  impracticable  to  tigure  out 
the  exact  amount  iu  pounds.  Therefore,  in  writing  on  the  subject  oi* 
the  cheese  tra<le  in  this  State,  it  is  customary  to  speak  of  the  number 
of  boxes  instead  of  the  nnml*er  of  pounds. 

The  only  census  from  which  it  is  possible  to  obtain  the  total  produe* 
tii>n  of  cheese  by  counties  is  that  of  1865.  In  that  year  the  total 
V^rodnct  was  72,105,337  pounds.  The  same  fourteen  counties  reprc- 
»euted  above  gave  tK),860,778  pounds,  which  was  84  per  cent  of  the 
wtiole  amount.  Althougli  this  was  thirty  years  ago,  the  relative  x>ro- 
portiou  of  cheese  made  in  these  counties  is  still  as  large  as  it  was  iu 
1865,  or  even  somewdiat  larger.  In  the  year  1892  the  commissiouer  of 
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agrirultiire  of  New  York  dirt'cted  the  assistants  of  liis  departmcTit  to 
Diake  a  full  cDUineration  of  the  cheese  iind  butter  factories  in  the  8tfite, 
iueludiug  their  production  during  that  year.  The  same  work  was  done 
again  iu  1804,  and  the  figures  for  the  histnauied  year  showeil  a  marked 
falling  otf  during  the  two  years  that  had  elajjsed.  The  statistics  of 
1892  placed  the  total  production  in  New  York  for  that  year  at  131,148,310 
pounds ;  those  of  1804  placed  it  at  115,700,345  pounds,  showing  a  dtx-reas© 
of  nearly  12  per  cent.  At  the  name  time  the  number  of  ehe^se  facto- 
ries in  operation  bad  decreased  from  1,150  to  1,032,  but  the  number  of 
creameries,  or  establishments  wheie  both  cheese  and  butter  are  made, 
increased  from  213  to  315. 

In  the  enumeration  of  1892  the  tburteen  counties  for  which  x>artial 
figures  of  tlie  past  season  have  already  been  given  iinxbiced  113,533,012 
pounds  uf  rbeese.  This  is  8t)i  per  cent  of  the  whole,  or  2i  per  cent 
more  than  it  was  found  to  be  in  the  census  of  1865,  which  shows  that 
these  counties  had  made  a  slight  gain  in  the  ndative  proportion  t>f  their 
manufacture  id'  cheese.  The  proportion  of  these  counties  to  the  whole 
State  in  181)1  was  80  per  cent,  a  difference  of  only  one-half  of  I  per 
cerjt,  and  as  this  was  the  year  just  jirevious  to  the  one  we  are  attempt- 
ing to  estimate,  it  seems  best  to  accept  this  proportion  as  the  ))asis  of 
an  estimate  Ibr  1805. 

It  has  been  shown  that  in  1895  xiortions  of  fourteen  counties  pro- 
duced 990,tH;H)  boxes  of  cheese.  If  this  amount  forms  80  per  cent  of 
the  whole,  by  adding  tfie  remaining  11  iier  cent,  or  171,730  boxes,  a 
total  of  1,101,730  boxes  is  reached,  equivalent  to  09,703,800  pounds. 
This  represents  what  may  be  called  the  known  quantity,  A  sufficient 
amount  must  be  added  to  represent  the  unknown  quantity  included  iu 
the  partial  estimates  of  some  of  the  counties,  the  quiet  purchaaefi  of 
home  traders,  and  the  consumption  of  producers  themselves.  The 
shrinkage  of  trade  at  the  Utica  board  sim-e  the  agricultural  census  of 
1892  has  been  about  13  ])er  cent;  that  of  Little  Falls  is  over  27  i)er  cent 
The  receii>ts  of  cheese  iu  New  York  City  in  1892  were  1,999,029  boxes; 
in  1895  they  were  only  1,259,990  boxes,  showing  a  decrease  of  37  i>er 
cent.  The  receipts  of  1894  were  1,013,385  boxes,  and  this  shows  a 
decrease  in  one  year  of  22  i>er  cent.  These  few  figm^es  demonstiiite 
the  difticulty  of  forming  any  a4jcuratL*  jndgraent  of  the  yield  based 
upon  incomplete  returns.  At  the  same  time  it  is  believed  that  if  the 
total  already  named  be  considered  as  representing  twcp-thirds  of  the 
yield  of  the  State  last  year,  it  will  come  very  near  the  correct  figures^ 
^        which  would  stand  as  follows: 

r 

■        tioi 
K        abo 


Two-tlurda  (closely  ©atiiuat wl > _ . . , m,  im,  800 

OQe>third  (approxamat**«l  31,S51,9<X> 

Total 101,565,700 

Iu  conftrmatiou  of  this,  it  has  been  seen  that  the  decrease  in  prodii 

tion,  as  shown  by  the  census  of  the  State  commissioner,  amounted  to 

about  0  per  cent  per  year  lr*>m  1892  to  1894,    In  1895,  however,  th6 


[ingtit  was  mnvh  more  severe  than  in  the  two  yearn  previous,  and 
the  sUriukuge  tijust  have  beeu  still  more  pruiiouuced.  If  we  allow  H  per 
cent  decrease  last  year  instead  of  0,  the  total  decrease  since  1892  would 
be  :iO  per  cent,  and  20  per  eent  oft'  1^1,I48,;110  pounds  brings  it  down  to 
lf^i,018,<MH  pounds,  wbicli  substantially  agrees  with  the  estimate  given 
above. 


^^IT^I 


STATISTICS  OF  EXPORTS  AND  IMPORTS  OF  CHEESE 
EXPORTS  OF  AW&RICAN  CHEESE. 


iTiBpeaking  of  the  exjiorts  of  cLeeHe,  it  has  been  thought  beat  to  use 
the  figuret^  for  the  whoh-^  rnited  Staten  rather  than  foi  the  State  of  New 
York  only,  for  two  reasons  r  First,  because  the  exports  from  New  York 
City  form  such  a  large  proportion  of  the  total  exports  from  this  country; 
and,  sec*ondly,  because  the  totals  make  the  tale  they  have  to  tell  more 
forcible  and  striking.  To  show  the  proportion  of  New  York  exports  to 
those  of  the  Uuited  States,  the  figures  are  herewith  given  for  five  years, 
from  1800  to  1894.  They  are  taken  from  Assistant  State  Ooiuuiissioner 
Van  Valkeuburgh's  reiK)rt,  in  which  each  year  ends  with  the  last  of 
October. 

Expori9  of  Atmrivtin  rheeMf  1890^18B4. 
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Taking  these  five  years  together,  the  pro]>ortion  of  the  exports  from 
New  York  to  those  of  the  whide  country  is  a  little  over  TL*  per  cent, 
and  when  we  go  back  to  the  early  years  of  exiwrtation  the  proportion 
of  New  York  is  still  greater.  It  seeius  evident,  therefore,  that  what- 
ever deductions  may  be  drawn  irotii  the  (igures  for  tiie  whole  Ignited 
States  will  also  prove  true  of  the  exports  from  New  York  alone. 

The  statistics  of  our  exports  both  of  cheese  aiul  butter  are  much  more 
satisfactory  ami  available  than  thot^  of  production.  Beginning  with 
1830,  we  have  the  exports  for  e^'ich  ye^ir  down  to  the  present  time,  so 
that  comiiarisons  can  easily  be  made.  During  the  ten  years  from  1821 
to  Ls;^0,  inttlusive,  the  entire  v<»Iuirie  of  cheese  exports  was  only  7^914,198 
pounds.  For  the  next  ten  years,  to  1S40,  they  were  8,247,795  pounds, 
an  increase  for  the  decade  of  only  .33.'3,597  pounds,  lUit  during  the 
next  decade  there  was  an  enormous  increase,  the  business  riiuniug  up 
to  TO,C10,348  pounds,  the  exports  of  1849  alone  amcumtiug  to  17430,(K)0 
t>ouiids,  or  double  the  entire  business  of  Ihe  1830-1840  decade,  it  was 
a  Btrange  freak  of  trade,  however,  that  the  exports  from  1850  to  1860 
riiould  fall  off  about  13  per  cent  and  aggregate  only  78,533,783  pounds. 


poiiit  thi^y  Imtl  ttJiR'ljtid  in  tweuty  years.  Ajid  what  iinikes  it  still  mare 
Biiigtilar  iB  the  tact  that  this  was  diiriog  the  first  tea  years  after  the 
iiilrcKliii'tion  of  Iht*  factory  system.  It  is  true  that  the  system  was  on 
its  trial  daring  that  period  :uid  made  exceedingly  ^  low  progress,  so 
mueh  so  tliat  iit  I-SIIO  only  almut  a  seoie  of  taetories  were  ia  existence. 
Then,  however,  they  inerea>sed  so  vapidly  that  in  IS62  Mi-,  Willard 
eiiiiinenited  -HI  factories  ia  Oaeida  County  ah>ae,  and  stated  that  Her- 
kimer, Cortlaad,  Jeffersou,  Lewis,  aad  Otsego  each  i>oSBe»SBed  its  own 
quota  of  factories, 

la  tiie  year  IHVA)  the  exports  rose  from  7,103,323  pounds  the  year 
before  to  15.513,71^9  pouutls,  and  the  next  season  to  32^3<n,  128  pouads, 
and  soon,  with  an  irregular  bat  pretty  coustaat  inerease,  until  1870-71, 
when  the  amount  had  riBea  to  (»3,ri*»S,807  |*ound8.  The  total  for  that 
decade  was  140,512,81  (J  pounds,  an  advance  over  Dw  previous  ten  years 
of  about  050  per  cent.  As  a  very  large  proijortion  of  these  exports 
w^eut  to  Great  Britainj  it  is  reasonable  that  we  should  look  for  some 
cause  for  this  enormous  increase  outside  of  the  mere  increase  of  manu- 
factor*'  in  miv  own  country, 

CnuMt'  of  incrmHi\ — It  is  believed  that  this  may  be  found  in  (Ireat 
Britain  herself,  la  1813  there  was  a  duty  imposed  rm  cheese  imported 
into  that  country  of  5s.  per  liuadred weight.  In  1853  this  duty  wjis 
reduced  to  2s.  6d.  per  huudredweight,  and  in  1850  the  duty  was  abol- 
ished  alt<tg6ther.  There  is  a  striking  coincidence,  to  say  the  least, 
between  this  fact  aad  the  doubling  up  of  our  own  cheese  exports  lu 
18tj0,  together  with  their  coatinnous  increase  fi»r  the  next  ten  years. 
By  1871-1875  our  tiireign  trade  in  cheese  had  reacherl  the  hundred  md- 
lions  niarkj  ami  only  once  down  to  1883  did  it  fall  below  that  mark,  and 
that  uccurred  ia  1875-7*1  wheu  the  exports  recedctl  3,:?30,04>0  pounds. 
Tlie  decade  fi'om  1871  to  1880  came  aear  reaching  a  thousand  millions, 
the  exact  llgures  report e*!  bei  iig  009,92 1  ^409  pounds.  The  exports  of  i\ 
years  18S4  aad  1885  exceeded  a  huadred  nnllions  each,  Imt  never  siu^ 
then  have  they  reached  that  point.  The  figures  are  herewith  presented 
in  tabular  tVu-iti,  and  are  for  tlie  commereial  years  as  known  to  the 
cheese  trade^  including  twelve  months  emlnig  oa  the  30th  of  April  of 
the  years  named. 

Exports  Ammimm  cheme^  18St-lS96. 
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The  Jlood  tide  of  our  ex^iortB  occurred  in  the  year  1880-81,    Once 
before,  in  the  yeai-  1878^79,  they  rose  to  111,054,471  ijouuds,  but  ia 


no  otlier  year  <!id~tTiey>eaeli  128,000,000.  Tlie  really  serious 
began  ill  ISSo^S^;,  when  the  exports  tell  off  20,000^0(MI  pounds,  and 
amonuted  to  slightly  less  Hjaii  92,000,04)0.  The  rally  in  1889-00  earn© 
partly  from  a  liglit  make  of  elieese  in  Eiiglaud  and  u,  very  heavy  one 
in  this  coimtry,  an^l  eonseqnently  l(»wer  priees  than  had  been  experi- 
enced since  the  season  of  1870,  For  three  years  after  that  the  exports 
remained  fiboiit  on  the  liasisof  those  of  1887,  bnt  in  1S9I  they  declined 
7,r»0U,U00  pimnds,  and  in  IBO^i  they  met  with  another  deeline  of 
13,400,(MMJ  poTUids,  The  year  just  past,  h<»wever,  is  far  worse  than  any 
year  since  lH*iO,  when  the  exports  were  3i,0D2,078  pounds,  and  it  com- 
pares  very  elosely  with  that, 

IiH*luded  in  the  amount  of  these  exports  are  the  cheese  whieh  go 
over  tlie  nortliern  border  of  New  York  in  tlie  snmmer  time  to  Montreal 
and  theuceto  Eng:land.  Ogclenslmr^  is  the  prinri]iid  jtoint  from  which 
these  exports  are  iinide,  aUliough  the  statistics  of  that  oOice  im  hide 
all  the  stock  which  is  sliippi^d  at  i'layttKn  and  Alexandria  Bay,  a^s  tliese 
two  ports  are  in  tln^  Ogdensburg  di.strict.    Tiiere  are  also  small  sliip- 

Mits  made  IVom  Cape  VincenL    The  tignres  are  as  follows  for  the 
)n  of  1895: 

Exports  chersp  rm  Ctinuda. 
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a  In  IPas  th*^  writer  ^btntned  tli©  H^tos  of  flxporU  from  theae  nmnty  portB.    Th«j  amouBted  to 
X4C1IK.H57  |i0ui«l»  for  th»t  yiMir,  showing  tbiit  in  ten  yours  tbcy  liave  incre««*^U  mnirly  liO  per  rtfnt. 

This  18  all  northern  New  York  stoek  of  the  best  quality,  a  large  por- 
tion of  it  nncolored.  It  represents  leas  than  5  per  cent  of  the  ehcese 
manufaetnred  iti  the  State  last  year,  but  it  also  j-epreseuts about  15  per 
cent,  or  oneei^htht  of  the  entire  ex]>art«  of  the  country  dnring  the  year 
1895.  A  ]are:e  proportion  of  the  cheese  made  in  northern  New  York  is 
white:  it  is  also  acknowledged  by  dealers  to  be  as  (ine  as  any  produced 
in  this  country.  For  l>oth  of  these  reasons  it  is  sougijt  after  by  Cana- 
dian buyers,  and  the  statement  is  made  that  considerable  of  it  is 
branded  **CaTi;ul(an  cheese"  before  beiof,'  shipped  to  the  lAd  country, 
Utifortuuately,  this  is  considered  a  compliment  to  the  stock,  which  uo 
doubt  sells  bctti*r  for  beinj^  so  hninded;  otherwise  the  braud  would  not 
l>e  put  upon  it*  At  certain  sf^asons  of  the  year  there  is  a  lively  compe- 
tition for  these  goods  lietween  Montreal  and  New  York,  bnt  when  the 
market  is  active  Montreal  is  liable  to  ^et  the  liori-s  share,  on  account  of 
lower  freight  rates  in  that  direction,  which  enable  Montreal  buyers  to 
pay  better  prices  than  New  York  buyers  can. 

The  cauH€H  of  ikcrcmc, — The  exjjorts  r»f  cheese  from  this  country  are 
therefore  down  to  a  point  which  had  been  reached  thirty*four  years 
ago^  when  the  fVietory  system  was  comparatively  new  and  there  were 
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tones  in  tlii^i  State.    There 
stroijg^  reasons  fur  siirli  a  reniarkalile  decline  in  the  basiiiea*- 
or  twelve  years*     During  that  period  the  exports  nf  Catiaflinn  cbee**e 
hnvv  increased  almost  as  rapiflly  as  ours  hnvv  decreaHcd,  and  the  rel 
tive  positiuiis  of  tlie  twu  ooiiii tries  ha%^e  been  almost  exactly  reversi 
It  may  be  well  to  see  what  wa«  said  about  our  cheese  in  1800*     Mr. 
A.  wnianl,  wlin  had  been  sent  to  Eiifrlaud  the  year  before  Iw  the 
Anieriean  Dairymen's  Association,  to  investigate  the  methods  of  maim 
facture  there,  said  in  the  convention  of  180C: 

I  lijivt>  driven  tlit*rii  (English  niiikers)  the  rreilit  of  prodnciiijj  a  limited  qniintitT  of 
cheew*  i»f  the*  tmewt  \y\H}  lliat  ban  wav  b*  on  rtsnrbe«l  by  ;tiiy  niautifju'ttirt'r;  b«t  the* 
i|nfmtity  in  « oiiipntiitively  ftitKill,  arnl  whrii  tbo  whole  bulk  is  considcrcfl,  there  is 
Dotliiii^  liko  tlio  rirbu(*sft  imd  iiniroJ  mity  of  that  from  onr  fiictoriefi. 

Three  year»  lat^r,  at  the  4'onveotion  of  18G9,  Mr,  Jolin  M,  Webb,  a 
Kew  York  dealer  and  exporter,  related  some  of  his  experience  abroa*!. 
He  said : 

During  my  visit  t-o  tjondon  bmi  OiHobcr,  I  wetjt  through  a  oarefully  fl^lecte*! 
stock  of  over  10,(KX>  boxes  oT  New  York  Stat©  cheese,  with  one  of  the  largest  anil 
itioBt  experienred  rheest^  iVo'tora  in  the  anuth  of  EogJand.  The  iuspertion  wa»<*lcM^ 
aud  fTtticab  When  it  wna  rontbided,  I  iisked  two  iiiiostiona.  TU©  Qrat  wan,  **  How 
do  these  rheeses  ronipare  with  the  Eugllsh  make  of  the  enrront  ftejinonr*  Said  this 
jiiost  cooipeteiit  authority,  "Tli©  seasou  has  been  so  miJuvorable  that  I  don't  think 
I  conld  Ket  returns  of  equal  quality  in  M  the  Honth  of  Ku^bmd.'*  I  then  n«ko<t 
**  How  do08  the  Ktock  wc  havo  been  looking  tlinnigb  «  omp.iro  with  the  l>e«t  English 
iheeso  of  an  avorag©  neason  T*  The  reply  was^  "They  are  just  a»  good^  and  I  ditl 
not  think  it  poasible  to  get  together  ao  mutiy  fin©  Ami'riran  rheeses." 

Mr.  Webb  afterwards  said  that  later  in  the  season  this  cheese  devel- 
oped a.  lack  of  keeping  rpiabty,  which  seems  to  have  been  always  one 
of  the  most  serious  faults  with  American  cheese.  These  quotations, 
however,  show  that  twenty-live  or  thirty  years  ago  our  cheese  met 
many  of  the  reffiiirements  of  KnfrliJ^h  dealers  and  consumers,  and  toiik 
the  lead  of  all  im])ortcd  cheese  in  the  English  markets. 

What  has  taken  ]dace  sin(*e  that  time?  The  cheese  trade  of  Canada 
can  hardly  be  said  to  have  made  a  l>epnningr  thirty  yeiirs  a^o,  while 
that  of  the  tJnitcd  States  was  easily  ten  times  as  lar^e  as  our  neiirh- 
bor's.  III  the  yi^ar  end  in  <^'  May  1,  189(j,  tlie  proportTon  of  exports  is 
about  5  for  Canada  to  2  for  the  L- nited  States.  Evidently  there  m 
be  something  radically  wrong  witli  the  numufaeture  of  our  cheese 
bring  about  such  a  change  as  this.  It  has  l>een  suggeste<l  that, 
account  of  the  frt»zi'n  meats  brought  from  Australia  and  South  Ameri 
to  England  and  sold  at  lower  prices  than  ever  before,  the  eousumptioTi 
of  cheese  has  declined  in  the  latter  country.  There  is  undoubtedly  some 
force  in  this  argument,  for  we  iiinl  that  while  I  Ijc  Canadian  exports  of 
cheese  iu  1894  were  1J20,058  bfjxes,  which  was  the  highest  point  they 
have  ever  attained,  in  lSf>5  they  were  lO,tM)f*  boxes  less,  thus  showing 
a  slight  lalling  oft'  there  also.  For  the  last  three  or  four  years  the 
imports  from  Australasia  have  been  a  comparatively  steaily  quantity. 
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swia  any  small  increas*^  of  these  iiruports  would  da  very  litHe  toward 
making  ux>  tor  the  4<H>,0i)0  lioxes  sbortajje  in  the  imports  from  the  I JDited 
States  in  the  year  ending  April  30, 1895. 

It  seems  evident  therefore  that  the  consumption  of  cheese  in  Kug- 
land  has  materially  decreased  within  a  short  period  fd'  time.  The 
same  thing  has  happened  with  pork.    A  recent  Enghsh  writer  says: 

It  i»  generully  r  onsideroU  that  on©  of  the  chief  rmisce  of  tho  low  price  of  pork  is 
the  €iilabJi»hmtTit  in  tb*^  toiifitTy  districta  of  whops  for  the  aulo  of  imported  heel  ao«l 
mutton,  whirh  li:is  been  ri?t!iik^d  at  3d.  to  (id.  pijr  paand.  A  Ifg  of  2-year-old 
wetber  nmtton  ot  6d.  per  pound  has  been  too  j^esit  a  temptation  to  roiintTyiDent  and 
the  eonBiiniption  of  pork  is  not  half  aa  largo  as  within  recent  yeara  Iti  the  cotmtry 
tlUtrietft  for  bacon-cnring  purposes. 

Exactly  the  same  thing  may  he  said  of  eheese.    The  English  eouiitry- 

^nan  prefers  to  eut  nnittoii  rather  than  cheese,  the  price  of  liuth  being 

the  same.    And  that  aceonnts  in  some  nitvasiire  at  least  for  the  decrease 

of  4()0,tKK)  and  odd  boxes  of  chee>;e  which  the  EngHsh  imiMirts  showed 

last  year. 

But  this  is  not  the  only  reason  nor  the  most  scrions  one.  .Vs  lias 
already  heen  said*  there  is  something  radically  wrong  with  our  cheese 
itself — something  whitdi  has  heen  graditaily  tleveloping  for  several 
years  past,  bnt  ihe  effect  of  whicli  was  not  fully  appreciated  until  last 
season.  As  hmg  as  ten  or  twelve  years  ago  the  manuiactiire  of  '*  filled 
cheese"  was  being  carried  on  in  a  small  way  by  people  \n  the  Western 
States,  where  there  were  no  pn>hihirory  laws  against  it.  In  tact  the 
article  was  originally  maile  in  New  York  at  least  as  early  as  the  year 
1H8G,  Several  patents  were  issned  to  cover  the  special  processes  by 
which  the  cheese  was  made,  and  down  to  lss4  a  lucrative  l>nsine8s 
was  carried  on  by  tlie  few  establishments  whicli  had  adopted  its  manu- 
facture. But  in  the  year  1884  the  New  York  legislature  passed  a  series 
of  restrictive  dairy  laws,  and  created  a  dairy  comnnssioMer  with  a 
of  oftieials  to  see  that  the  laws  were  enforced.  The  men  who 
owne«l  the  patents,  as  well  as  those  who  had  been  using  them,  at  once 
conformed  to  the  statutes,  being  law  atnding  citizens,  and  no  tilled 
cheese  has  been  made  in  the  State  since  tiiat  time.  But  a  year  or  two 
later  the  process  was  taken  up  in  Illinois  and  then  in  Wisconsin,  and 
its  manufacture  lias  been  carried  on  with  increasing  %'olume.  The 
result  has  l*een  exceedingly  disjistriius  to  the  cheese  trade  of  the  whole 
country.  In  two  directions  the  sale  oi  tilled  cheese  has  done  harm  to 
onr  dairy  interests.  One  of  these  was  abroad,  the  other  was  in  the 
Southern  States,     It  may  l>e  advisidde  to  speak  nf  these  separately. 

The  injury  done  to  our  foreign  inide  by  this  pmdnct  e>f  skim  ndlk 
and  some  foreign  oleaginous  sulistance  to  take  the  place  of  butter  fat 
is  not  a  new  thing.  It  extends  lijick  for  a  number  of  years,  and  its 
results  appear  to  be  cnmulalive.  When  hlled  cheese  was  first  sent 
abroi^d,  it  was  not  recognized  as  such.  It  went  along  with  otlier  goods 
which  were  the  genuine  arti<de,  ainl  as  no  statement  wtis  nnide  in  regard 
to  it,  the  receiver  naturally  accei^tcd  it  as  full  cream*  or,  at  least,  as  a 


ligbtly  skimmed  clieese.  So  long  as  it  was  sold  and  eaten  witliin 
a  wbort  iieritRl  iiftcr  its  arrival,  there  was  uo  suspiciou  of  ifs  geiiniiie' 
ness.  But  after  u  wliik^  tlio  stufl"  began  to  sliow  its  natural  l»a4lncs.s 
and  to  deteriorate  very  ra|*idly.  Those  who  bought  it  h:)st  money 
on  it.  This  went  on  horn  season  to  season,  aiul  each  year  thr  English 
buyer  bee  am  6  more  and  more  KusiHoions  of  (?heese  from  ^^The  States,'^ 
There  was  no  guarantee  of  genuineness  except  the  New  York  State 
brand,  and  not  ooly  did  many  of  onv  8tate  fartorymen  negleet  to  use 
this,  but  Western  ftill  ereauis  enuhl  not  bo  branded  with  it,  while 
Western  lilled  cheese  often  was  liramled  ^\ith  some  inscription  that 
(was  intended  to  convey  the  impression  that  the  goods  were  not  imita- 
tion^  but  genuine*  This  tended  to  diseredit  all  cheese  from  this  eonntry, 
including  tliat  whieh  carried  the  New  York  Btate  branrh  In  the  early 
winter  of  1895  Wisconsin  passed  a  prohibitive  law  in  effect  similar  to 
that  of  New  York.  Tliis  removed  her  fnini  the  rank  of  connterfeiters, 
leaving  Illinois  to  carry  on  tbe  trallif*  ahme.  C'anada  li ad  already  seen 
her  great  opportunity  and  passed  laws  prohibiting  the  manufacture  or 
sale  not  only  of  tilled  cheese^  but  of  skininietl  cheese  also^  aiid^  in  fact, 
of  every  thing  exce[>t  full  cream  4'beesej  the  pure  product  of  cows-  milk. 
Tbis  law  has  spiked  our  guns  during  the  past  year  and  rendered  us 
comparatively  helpless.  Withont  it  we  might  have  divided  the  40(MKK) 
boxes,  of  which  tiie  English  imports  are  short.  If  tmr  cheese  had 
been  all  rigiit,  there  can  be  little  doubt  that  the  decrease  of  consump- 
tion in  England  would  have  made  a  serious  falling  off  in  the  C'anadian 
exports  as  well  as  iti  our  own.  As  it  is,  the  Engbsh  know  Canadian 
cheese  to  be  genuine^  while  all  tlie  Ignited  States  imxluct  is  more  or 
less  suspected ;  theretnre  i  hey  buy  the  CaicHlian  in  preference,  and  leave 
us  to  bear  aloue^  practically,  the  whole  of  their  decreased  con8uin[)tiuiJ. 

IMPORTS   OF   FOREin^    rHEESE. 


An  analysis  of  the  importations  of  cheese  into  this  country  may  bt* 
of  interest  to  the  cheese  maker.  Previous  to  the  year  18S5  the  initKtr' 
fcatious  of  cheese,  butter,  and  milk  were  all  jjooled  together  and  only 
the  t4jtal  value  of  the  whole  was  re[»orted  each  year.  Hut  in  1885  the 
customhouse  authorities  began  to  report  each  of  these  articles  by  itself, 
and  it  will  aid  tlie  reader  in  making  comi>arison8  to  have  the  table  of 
cheese  importations  before  his  eyes. 


Impori&a/ohciBc,  ISHfj'JSnri, 


Y«ir 

Ctie«ie, 

Vftloe. 

YiMir.                 1 

CllMM. 

Tuliw, 

1B85   ,, ,, 

PmoidM. 
6,247,S«0 
6,300,124 
8,592,192 
g.  750, 186 
6.307,038 
9,383,073 

♦964.587  1 
855,570 
B74.361 
1.2U,93e 
1,135.184 
1,295,506 

IgflU                    

Po/vtndt. 

8,888,840 
8,3««k288 

10,10S,8«4 
8  743.851  , 

10,140,881 

81,8fi8.T83 

i.xntiW 

1,4?5,M7 
1,  24T  \m 

1808,,., 

18912***.            

lama 

wSm 

;  1894 , 

Cma 

1885..... 

U471.«l 

1890 

said  tiuiT  rlowTi  to  l^'95  tliose  figures  repre.^etit  the  ^vbtT 

year  from  Jaiuutry  to  Jiiniitiry,  but  in  isij5  thvy  ure  the  inipoits  tVoui 

July  Ij  1894,  to  June  30,  1895,  wbirb  represents  the  fiscal  yean    For 

practical  purposes  however,  it  iB  about  tbe  same.    It  will  be  seen  that 

oai^  imports  liuve  increased  07  per  cent  in  tbe  eleven  years  enninerated 

above,  wbile  oar  exports  during  tbe  sanie  jieriod  have  dimiuisbed  in 

jnst  about  tbe  same  proportion.    At  an  average  j>riee  of  S\  cents  for 

tb©  ebee^e  seat  abroaii  tbe  past  year  tbe  value  of  our  exports  is  only 

ae  macb  again  as  tbe  money  paid  out  for  imports.    Nearly  a  million 

and  a  balf  of  dnUars  was  paid  to  foreign  countries  fi)rebeese  delicacies, 

f^  portion  of  wbirb  migbt   be   made  at  bonu^   if  our  dairynum  and 

cli668e  makers  would  only  do  tlieir  work  in  tlie  right  and  proper  way. 

In  order  Uy  nnderstaud  tbe  situation  more  clearly,  a  special  analysis 

of  tbe  imports  for  tbe  year  18D5  will  be  found  useful.    Tbe  followiug 

pliable  gives  tbe  couutries  from  wbirb  cliecse  was  received,  tbe  number 

if  jxmuds  from  each,  and  tbe  value  of  tbe  same  in  dollars: 

Ammint  iutd  vuhw  of  itHpfrt'lutSmt  o/chc€§efor  the  peat  iS^t  ^y  cmtntritJt^ 


Country. 

Qiumtitj. 

Valae. 

TTaltod  Kinmldtn ..«■.»  ..*... 

Poundg. 
125,411 
B32,SI40 
400  71 tt 

3.048,762' 
»2U.  :H.^ 

4.834.061 

215,  236 

37,  ii<J4 

I5,fl52 

»24.»24 

Klmiicc^ H.«*. «>■«>--*'•'-•*•..••.>«•>.« «»«     ..    --».,  «..•«»«..».#........«...* 

IrermniUiy «.».«.^. .......... 

6i,  2fi1 

itlK 

iTi  K  651 

^Viberlandii 

Ui),5a9 

S^ilxerlMorl 

657,  931 

fnhrrEtirt»p«iiru>uii»trii9« » ♦ 

25,  m 

Other  COQ  tit  rfffl .»,,, --- ^ .. ..... 

1^547 

Total 

10,440,663 

1.4T1,0S1 

It  will  be  seen  at  a  glance  that  the  importations  from  Swit?;erland 

tiUil  Italy  comprise?  more  tliaii  tbrec  fonrtlis  of  tbe  wliole  amount,  aud 

that  of  tbe  remainder  tbe  Ketbcrlands  contribute  about  30  per  cent 

and  France  about  one-tbird.    Tbe  cbeese  from  France  is  principally 

Ri>qnefort,Caniembert,  and  Brie.     Of  tbese  last  two  varieties  we  make 

a  certain  aininiiit,  but  I  bey  do  not  compare  favorably  in  ipiality  witli 

tbe  foreign  goods.    Tbe  stock  imi>orted  from  tbe  Netlierlands  is  com- 

I  loosed  cbietly  of  Kdams,  altbongb  tliere  are  also  a  few  Ciondas.    Some 

[*ittempt  lias  lieeii  niude  to  produce  Edams  in  Wisconsin,  but  it  bus  not 

il>roved  to  be  a  success.    So  far  as  can  be  learned,  tbere  ongbt  to  be  no 

Itierious  obstacle  U\  producing  a  fine  qn;ility  of  Edam  in  this  country. 

hriiere  is  a  lucrative  bnsiness  awaiting  tlie  man  wlio  will  resolutely  set 

llftboQt  making  a  cboice  article  of  Edam  cbeese  in  New  York.    It  will 

require  some  ca[otal  and  considerable  patience,  as  tbe  cbeeses  ongbt 

lint  to  be  marketed  oiitil  tbey  are  tliree  to  tiv<^  montbs  old.    But  if 

tbey  are  made  ^ne  i'Ofmgb  to  sell  for  any  sncli  j^rice  as  tbe  foreign 

Edams  bring  their  maiinfacture  will  pay  a  bandsome  profit.    American 

sweitzer  is  made  not  only  in  New  Yorky  but  inObiij,  Indiaua,  Micbigan, 


Wisconsin,  West  Tirg'triia,  and  on  tbo  Pacific  Coast.  The  proilnct  of 
Wisconsin  is  deftdedly  preferred  to  that  of  tlie  other  States  by  dealers 
in  New  York  City.  At  the  same  time  it  is  far  from  beinj^  equal  to  the 
imi>orted  Swiss  eheeac,  as  is  shown  by  the  prices  at  winch  it  sells* 
The  foreigrn  article  was  sold  by  inip(»rters  in  the  early  wint«r  of  181»0 
at  19  til  1*0  cents,  white  tlie  same  pnrties  jobbed  American  sweitzer  at 
12  to  13  cents.  There  conld  be  no  such  diO'ercnc^  as  this  if  there  wini 
anything  hke  a  parity  in  the  quality  of  the  two.  Nearly  5,000,1*00 
pounds  of  imported  8wiss  cheese  is  used  in  Ihis  conntry.  The  qnau* 
tity  umde  in  tlie  Western  Btutes  is  uncertani,  although  it  is  probable 
that  Wisconsin  prodnces  about  l,250,0(r0  pounds.  It  is  a  liberal  e«ti- 
mate  to  put  this  inanuf^H^ture  in  New  York  at  .*IOO,000  pounds,  and  that 
of  the  other  State's  at  1150,000  pounds.  This  would  place  the  entire 
make  of  Swiss  cheese  in  this  country  at  2,500,000  pounds,  which  is 
about  one-half  of  the  amount  im])orted.  It  shows  that  tliere  is  a  wide 
margin  here  for  the  improvement  and  extension  of  manufacture  of  this 
class  of  goods  also. 

The  importations  from  Italy  consist  of  seven  varieties,  viz:  Romano, 
BeggiantK,  Parmesan,  Gorgonzohi,  Caccio  Oavallo,  Formnggio  di  Brsk 
andCanestrato.  Of  these,  tlie  Romano  is  most  largely  imiwrted,  wliile 
Parmesan  and  Iveggiano  come  next.  Of  the  other  four  varieties  only 
small  quantities  of  such  are  brought  over,  three  of  them  belonging  to  ft 
class  which  may  properly  be  called  uoncivilizcd  t-heese*  The  Romano 
variety  is  made  from  the  milk  of  butt'aloes.  of  which  animal  there  is  a 
species  bred  in  eentral  Italy  much  smaller  than  our  bison.  Their 
milk  (•ontains  hardly  any  buttc^r  fat,  and  there  wouM  seem  to  be  no 
great  hindrance  to  the  prodnetiou  of  Romano  cheese  in  this  country  out 
of  skimmed  milk,  providing  the  correct  method  of  manufacture  was 
followcnl  and  the  requisite  time  given  for  enring.  But  it  is  not  prob^H 
ble  that  Parmesan  cht^ese  could  be  produced  here  successfully,  ^^| 
even  the  Swiss,  who  have  tried  it  on  the  southenx  slo|jes  of  the  A]p8, 
have  not  been  al>le  to  succeed.  It  seems  to  be  a  product  peculiar  to 
the  plains  of  the  Po  and  Uy  the  soil  and  pasturage  belonging  to  that 
region. 

Reggiano,  which  is  made  of  full  cream,  is  a  mild  and  wholly  civilized 
cheese,  but  requires  long  age  to  perfect  it,  inasmuch  as  it  is  never 
eaten  less  than  a  year  old,  and  from  that  up  to  four  years  old.  Its 
shape  is  that  of  a  smallsized  flat  cheese  made  for  home  trade;  but  its 
exterior  is  black,  tiiough  smooth,  being  rubbed  oecasionally  with  a 
prepai'ation  of  lampblack  ami  linseed  oil  to  keep  away  tiics  during  the 
long  |>rocess  of  curing. 

FANCY  CHCESi:. 
BTFFERENT  VARIETIES  MADE   IN  THE  STATE  OF  NEW    YORK. 

In  addition  to  the  ordinary  styles  of  cheddar  and  tiat  cheese  there  is 

a  considerable  amount  of  ^* fancy'"  cheese  made  in  this  Stiitc  Tlris 
includes  the  diil'erent  varieties  of  foreign  cheese,  together  with  mf\ 


and  wtiaf  is  known  as  *'pmeapple"  dieesc,w!iicli  is  a  dia- 
•rly  American  vanety.     Tlie  prhii'ifjal  Viiricties  made  liere  are  as 
ifollows:    Lirobiirger,  domestic   Swiss,  Miin8ter,  Brk%  irisigny,  Neuf- 
|pii;1tel^  Hand,  Wiener,  and  Camemliert.     Liod.Mirfjer  has  been  so  sue- 
jceHMfnlly  maile  in  tliis  country  tbat  the  domestic  article  lias  practically 
[iiipersetled  the  foreigfn,  and  very  little  of  the  latter  is  now  imported. 
reason  for  this  airpt*ars  to  be  that  Americans  do  nut  like  the  cliecso 
>ng  as  tbreijrners  want  it*     In  this  conntry  it  is  pnt  on  the  market 
mid  coiisiimt^d  when  it  is  from  1  to  2  months  r^ld,  at  whi(*h  a^e  it  has 
not  acquired  the  very  stron^j,  rank  flavor  so  much  admired  abroad. 
The  Miinster  cheese  is  a  milder  and  more  solid  form  of  the  same  class 
of  goiKls.    The  Swiss  (*heese  made  in  IS^ew  York  dif!ers  from  the  real 
^fiwisB  m  not  having  the  i;:aHes  so  lar^a»ly  developed,  and  hence  in  bein^ 
>  more  solid  cheese  and  contaiiiin^^  fewer  and  smaller  holes.     It  is  also 
larket-ed  when  only  >\  to  4  months  old,  whereas  the  pfenuine  Swiss 
iheese  is  kept  in  the  cnriiighouBe  for  eight  or  nine  montiis,  wiiich  aUows 
to  develop  a  richer,  more  aromatic  flavor,     IJere  a^:ain,  however,  the 
Lmerican  taste  for  a  fresh  and  (*omiiaratively  mild  flavor  in  clieese  is 
jet  by   the  dome.stic  maiuUacturer.     In   the    hcuneraade   Brie  and 
ci'lsigiiy  this  tendency  is  still  more  pronounced.     Both  of  these  varie- 
ties are  sohl  atL*  to  4  weeks  of  a*i;e,  when  they  are  not  much  more  than 
^•urd-  and  have  hardly  developed  their  distinctive  t|nalities  or  have 
tleveloped  them  in  such  a  partial  degree  that  they  can  hardly  be  classed 
^  as  one  thing  or  the  other.    The  Hand  Kase  is  a  Roft  cheese,  whicii  needs 
I  to  be  marketed  as  soon  as  made,  which  is  also  the  case  with  Wiener» 
Neuftdniteh  and  cream.     Some  of  the  domestic  Camembert  is  said  to  be 
a  fair  aubstitnte  for  the  imported. 

PEIXCIPAL    FACTORIES   WTIEEE   THEY   ARE    MADE. 

TTiere  are  three  establishments  for  making  fancy  cheese  in  Orange 

^  Connty,    The  largest  of  these  was  estabhshed  in  1873,  and  its  principal 

business  is  in  Nenfehatel  and  cream  cheese,  although  it  makes  a  little 

Fromage  de  Brie  and  dlsigny.     A  Frenchman  had  come  tr*  the  county 

and  manufactured  Xeufcluit^l  some  time  before,  but  had  not  made  a 

business  success.    The  present  proprietors  bonglit  out  the  interest  of 

this  pioneer  and  continned  the  enterprise.     During  the  tirst  year  they 

{used  not  more  than  20  quarts  of  milk  a  day  in  the  manufacture  of  the 

[cheese,  but  gradually  the  business  assumed  hirger  proportions.     Then 

rik  well-known  New  Yiu^k  iirm  sent  fnr  the  serjior  proprietor  and  t^dd 

bini  that  they  wanted  for  their  trade  a  riclier  and  more  delicate  cheese 

than  anything  to  be  found  in  the  market  and  asked  him  if  he  cfmhl  nt^t 

devise  something  of  tliat  kind.     After  studying  the  subject  for  some 

time  he  produced  the  rich,  soft,  cream  cheese  which   is  now  such   a 

^favorite  among  cheese  h>vers,  and  which  has  been  so  extensively  cojiied 

md  reproduced  by  other  establishments.    The  origin  of  this  variety  of 

cheese  should  therefore  be  credited  to  Urange  County  and  the  estab- 

lishnient  referred  to.     At  lirst  the  Nenfehatel  was  packed  in  empty 


^ 


starch,  raisin,  or  soap  boxes,  wliieh  cmild  bo  bouglit  cheaply  from 
cers.  Tlicse  lichl  fnnii  1 12  to  248  cakes  of  the  cheese,  wh!4'ii  were  at  llmt 
time  simply  rolled  in  tissne  manilii  paper  and  packed  in  the  iKixes, 
with  straw  to  lill  the  interstices.  At  len^tli  it  occiirrer.]  to  the  makem 
that  it  wunld  be  much  better  to  liave  boxes  made  of  the  exa^-t  size  to 
hokl  11  certain  munber  of  cakes ;  ho  boxes  hohb'ii^  liOO,  1-10,  and  UK*  c^ikes 
were  tried,  and  it  was  very  soon  found  tliat  those  hoklin;r  liX^  were 
most  ill  dcmMiid.  Then  others  were  made  to  contain  50  cakes,  and 
finally  only  LM,  and  witli  each  chanjre  the  business  showed  ati  iTicreiise, 
Along  with  the  chanire  in  boxing  came  other  imijrovemcnts,  such  as 
substituting  white  parchment  paper  for  iimnihi,  and  outside  of  tliis 
till  foil  stam}>cd  with  a  trade-mark  and  the  name  of  the  cheese.  The 
same  results  followed  these  improvements  as  when  or4linary  fiU!t4)ry 
cheese  were  first  put  into  sii»gle  boxes  instead  tif  casks — ^the  neater 
appearance  of  the  goods  largely  increased  their  sale. 

The  cheeses  <tf  this  tirni  are  sohl  in  all  the  large  cities  of  this  coiintry, 
from  Boston  to  New  Orleans.  They  even  go  to  the  Pacific  Coast,  and, 
what  is  stranger  stili,  there  is  a  steady  and  increasing  demand  for  them 
in  tlie  island  of  Cuba..  The  war  in  Cuba  dues  not  seem  to  have  cansad 
any  diiniTintinn  in  the  sale  of  cheese  there.  The  firm  continues  t-o  ship 
weekly  an  average  of  more  tlian  100  cases  to  the  island.  *>rdinarily  io 
the  Pjastern  iStates  the  cheese  is  consumed  within  a  few  days  after  being 
made,  and  when  asked  if  it  did  not  acquire  a  sharp  taste  after  a  long 
voyage  by  sea  or  overland,  tbe  originator  said  he  had  never  eaten  it  in 
the  tropics,  but  had  tried  it  in  Western  Dregon,  and  had  found  it  aU 
right  tliere. 

This  establishment  is  very  complete,  and  may  be  taken  as  the  type 
for  tliis  class  of  manufacture*  About  200JKH)  feet  of  lumber  is  used 
annually,  the  wood  being  cut  and  put  up  in  slux>ks  about  100  miles  awiiy. 
A  printing  mac*hine  Itas  recently  been  purchased  for  putting  the  imprint 
on  the  outside  of  the  boxes,  which  has  hitherto  been  done  with  ast<encil 
plate.  With  this  the  printing  will  he  d^ne  directly  upon  the  wood. 
The  niaiuifa<^turing  rooms  ociiupy  the  entire  basement  of  the  hirge 
building,  and  are  floored  throughout  with  stone.  A  75  horse[K>wer 
boiler  runs  the  machinery.  All  the  utxMisilsatid  eloths  are  cleansed  by 
81  cam.  The  t^urd,  after  tlraiuing  as  mueh  as  it  will  in  the  sinks,  is  put 
under  powi*rful  presses  in  bags,  about  a  dozen  und^r  eacli  i>re8s,  of 
which  there  are  long  rows  through  the  middle  of  one  end  of  the  liasa- 
ment.  Of  course  large  r|uautities  of  extra  cream  are  used  t-o  enrich  the 
cream  cheese,  and  this  is  obtained  by  three  large  separators.  The  milk 
is  put  into  the  separators  warn»  and  fresli.  but  as  the  cre^m  runs  out  it 
drips  over  a  range  of  ijipes  lilled  with  brine,  and  even  in  the  warmest 
weather  when  tin*  cream  reaches  the  cans  inti»  which  it  diips  it  is  cooled 
down  to  30'^  or  38^  F,  The  large  curing  rooms  for  hot  weather  are  also 
cooled  with  brine  pi[K*s.  The  skim  milk  is  all  carried  by  gravity  U>n 
tatdv  outsich*  tin*  building,  and  from  tiiat  is  forced  up  to  another  tank 
on  a  hill  3,5lMi  feet  away.    There  it  is  used  for  feeding  hogs,  of  whiefa 
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>  are  Icept  confinriatTy  in  tlie  peius.    This  is  oiieoT 
ivej^  of  the  establishment. 

^uriug  the  first  wiater  this  conct^ru  ouly  used  iibout  2W  i)iiart8  of 
cam  the  whole  ^eusou;  now  over  8no  i|uarts  of  enniui  are  used  per 
The  total  limonnt  of  milk  lused  in  the  year  1805  was  something 
>v©r  t'^,2oO,*K)0  quarts.  Three  millions  of  this  was  used  in  the  maua- 
Sicture  of  eheese,  the  rest  in  produciofjr  cream,  which  was  sold  in  it8 
latui^a]  rotiditioiL  hi  roiiud  numbers,  5,000,001^  pounds  of  milk  was  eou- 
rerted  into  eheese,  the  prc»dut*t  of  which  would  average  (jiliMH)()  }ioiiudH 
^f  cheese.  The  low  prices  of  (Vheddar  <  heese  in  1895  did  not  atfect  the 
^rieo  of  soft  t-heeses  to  auy  considerable  extent,  nor  does  the  season 
of  the  year  affeet  them.  From  January  to  Januirry  they  ncII  at  the 
^£ame  prices.  This  system  has  its  advantages  and  its  disadvantages; 
jr,  should  the  New  York  price  of  milk  average  high^  the  mannfacture 
>f  faney  rheese  nuist  be  oondnrted  at  a  loss,  the  milk  being  bought  from 
the  dairymen  on  tlie  basis  of  prices  at  the  New  Voik  city  market. 
The  .sale  of  fancy  cheese  is  increasing  rapidly,  and  the  enormoua 
ig  oft'  in  our  exfjort  of  Cheddar  cheese  wilb  if  it  continues  much 
er,  compel  the  factory  men  to  enter  upon  some  other  branch  of  the 
business.  While  it  is  manifestly  for  the  interest  of  this  factory  tti at 
the  iHunber  of  factories  making  soft  cheese  shmdd  continue  to  be  lim* 
ited,  the  proprietors  can  not  help  expressing  the  conviction  that  sooner 
or  hiter  our  factory  men  will  have  to  resort  to  the  manutacture  of  a 
better  article  of  Cheddar,  or  to  a  firstclaas  butter,  or  to  difl'erent  vari- 
Gties  of  cheese,  in  order  to  make  a  market  for  the  milk. 

Of  the  other  two  factories  of  a  similar  kind  in  Orange  County,  one 
makes  only  Brie  and  *risigny,  ami  the  other  adds  (Jamen)bert,  Oaprera 
Cream,  Nenichntel,  Kiimmel,  Liederkrauz,  and  ICappen  cheese.    Tiie 
proprietors  of  both  are  native  Swiss,  and  learned  the  art  of  cheese  niak 
ing  ill  their  own  country.     In  Mie  case  of  the  oitler  factory,  its  operators 

t  spent  seventeen  years  in  Normandy,  I*' ranee,  where  they  [terfectecl  their 
knowledge  of  the  Brie  process.  Coming  to  this  country,  they  opened 
a  factory  for  the  production  fjf  foreign  varieties  of  cheese,  antl  for  a 
time  they  matle  Camembert  also,  although  recently  they  have  given 
this  up<  Tliey  were  the  originatr)rs  of  the  variety  called  ^'d'lsigny." 
\\lien  asked  how  they  came  to  give  it  that  name,  they  replied  that, 
s^  IsigDy  butter  was  the  best  butter  made  in  France,  they  desired  to 

I  make  their  Fromage  d*Isigny  the  best  cheese  in  the  United  States. 
Bat  as  soon  as  the  cheese  began  to  iicijuire  a  reputation  i>ther  makers 
imitated  it  and  used  the  name,  although  it  properly  belonged  to  their 
maDufacture  only.  At  the  World's  Fair  in  Chicago  their  Brie,  d'Isigny, 
and  Camembert  all  took  tirst  prizes,  and  several  of  the  leading  hotels 
^Kand  most  lasiiioniible  restaurants  in  New  York  City  use  their  goods. 
The  cheene  is  principally  mjirketed  in  New  York  and  Chicago.  They 
bold  their  prices  firm  and  do  not  change  from  year's  end  to  year's  end. 
ley  use  in  round  immbers  1,100,000  pfnnuls  of  milk  yearly,  which 
fives  them  a  production  of  about  110,000  pounds  of  cheese. 
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Another  factory  is  situated  in  the  village  of  Monroe.  This  estab- 
lishment is  now  managed  by  a  Swiss  maker,  and  produces  a  greater 
number  of  varieties  of  cheese  than  the  other  two  factories.  Its  manu- 
facture comprises  Brie,  d'Isigny,  Camembert,  Caprera  Cream,  Neuf- 
chatel,  Kiimmel,  Liederkranz,  and  Kappen  cheese.  More  of  the  two 
varieties  first  named  are  made  than  of  the  others,  and  in  the  winter 
season  the  racks  are  well  filled  with  stock,  ranging  from  perfectly  new 
to  3  and  4  weeks  old.  They  handle  about  the  same  amount  of  milk 
as  the  factory  described  above  and  produce  about  the  same  quantity 
of  cheese  annually. 

Another  lar^e  establishment  of  the  same  character,  and  one  of  the 
largest  in  the  United  States,  is  located  in  Jefferson  County.  At  this 
factory  are  made  Brie,  d'Isigny,  Camembert,Neufchatel,  Square  Cream, 
Wiener,  Miinster,  Limburger,  Stilton,  and  in  the  summer  time  some 
American.  The  variety  that  is  made  in  largest  quantity  is  d'Isigny, 
and  Neufchatel  comes  next.  Their  goods  are  marketed  in  all  the  large 
cities  of  the  United  States.  Most  of  them  are  sold  at  20  to  30  days  of 
age,  except  the  Cream  and  Neufchatel,  which  are  shipped  fresh.  The 
factory  handles  about  15,000,000  jjounds  of  milk  annually,  which  in 
round  numbers  amounts  to  1,500,000  pounds  of  cheese.  The  business 
increases  from  year  to  year,  and  the  low  prices  of  Cheddar  cheese  last 
season  seemed  to  make  little  if  any  difference  in  the  prices  of  their  goods. 
Their  plant  is  furnished  with  all  sorts  of  machinery  for  doing  the  work 
and  with  every  device  for  saving  time  and  doing  away  with  manual 
labor.  The  company  has  in  its  employ  men  from  different  parts  of 
Europe  who  make  special  kinds  of  cheese  by  the  same  processes  that 
are  used  abroad. 

Still  another  is  located  in  Chenango  County  and  does  a  large  business. 
Its  head(iuarters  are  in  New  York  City,  where  it  does  a  large  importing 
business  also.  The  staple  varieties  of  their  manufacture  are  Neufchatel, 
Philadelphia  Cream,  Saratoga  Cream,  Brie,  and  d'Isigny,  besides  which 
they  make  some  Miinster,  Hand,  English,  and  State  factory  cheese  in 
summer  w  hen  there  is  a  surplus  of  milk.  The  manager  of  their  factory 
turns  out  besides  cheese  a  large  amount  of  butter,  which  is  unsalted, 
uncolored,  and  is  put  up  in  imnts  for  the  New  York  market.  During 
the  year  1895  the  company  received  3,470,516  pounds  of  milk,  from 
which  they  manufactured  the  following  amounts  of  cheese: 

Boxes. 

English  Dairy  cheese 4, 230 

NeufchAtel 28,789 

Philadelphia  Cream 10,625 

Fromage  do  Brie 6, 272 

Fromage  d^Isigny 10, 927 

Hand  Kase 1, 800 

MUnBter 950 

Averaging  the  cheese  at  10  pounds  to  the  hundredweight  of  milk, 
the  total  cheese  made  by  this  company  would  be  347,051  pounds.    The 
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Dsme  "  Philadelphia  Cream,"  for  cheese,  is  secured  to  this  establishment 
by  copyright. 

A  cheese  of  peculiar  size,  shape,  and  appearance,  imd  known  as  the 
riiieiipi>le,  is  miide  in  Wyoming  County.  Thin  style  orif^inated  witli 
the  family  which  still  controls  its  miiniifiii'ture,  Tliese  ciice.ses ;)  re  made 
ID  three  sizes,  viz,  2,  4,  and  C  pounds,  the  larger  size  being  put  up  tbtu* 
ID  a  box,  the  others  seven  in  a  box.  They  are  Jabbed  at  $2.75  per  box. 
Last  year  was  about  an  average  season  for  the  busiuesw,  but  prices 
were  a  trifle  lower  than  before,  being  somewhat  aliected  by  the  declitie 
in  I'heddar  cheese.  These  goods  are  marketed  iii  all  the  large  ctties  of 
the  land.  Sixteen  per  cent  of  extra  cream  is  added  to  the  nnlk  from 
which  the  cheese  is  made,  thus  creating  a  rich  and  delit-ate  product 
that  tinds  favor  with  many  consumers*  The  cheese  will  keep  pertectly 
for  two  or  three  years;  hence  there  is  no  dan^^er  of  Iosk  It*  Jobbers  or 
retailers  who  handle  it.  The  season  of  manufacture  is  from  the  tirst  of 
April  to  the  middle  of  November.  About  l^tKXVKM)  pounds  of  uiilk  were 
tised  by  this  tirni  last  year,  which  produced  l(>0,OtK)  pounds  of  eheese. 

Still  another  establishment  which  manufactures  small  cheese  aud 
English  Dairy  cheese  that  go  through  a  sitecial  process  and  are  cured 
much  longer  than  our  ordinary  stock  betbre  being  sent  to  market,  is 
located  at  (Tilbertsville,  Otsego  County,  N.  Y.  The  lirm  owns  a  dozen 
factories,  scattered  through  different  towns  in  that  county,  and  their 
mauufactare  consists  principally  of  tancy  small  cheeses  of  different 
sizes.    Last  year  the  production  was  as  follows: 
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It  takes  the  English  Dairy  cheese  from  five  to  six  months  to  cure  suf- 
^ciently  to  be  put  on  the  market.  They  are  sold  principaliy  iu  New 
Tork,  Bostou,  Philadelphia,  and  lialtimore.  The  Table  cheese  has  to 
be  cored  about  the  same  length  of  time.  The  smaller  uncolored  cheeses 
are  ready  for  market  iu  thirty  flays,  aud  are  made  especially  for  New 
York  customers.  The  larger  uncolored  fancy  cheeses  are  made  for  the 
Boston  market.  These  are  made  soft,  ami  are  ready  for  market  at  twenty 
days  old.  It  is  understood  that  a  coDsiderable  proportion  of  the  cheese 
which  is  sent  to  New  York  and  Boston  goes  directly  to  private  families, 
on  orders,  just  as  a  good  deal  of  the  lancy  buttci*  made  iu  i>rivate  dai- 
ries is  supplied  to  sfiecial  customers.  This  is  the  most  desirable  trade 
to  have,  as  it  saves  the  commission  of  a  middleman. 

The  tot^d  amount  of  fancy  cheese  annually  manufactured  by  these 
aeveii  establiiihiaeuis  is  about  J,500,tHiO  pounds. 


MAI^lTPJlCTFEE  OF  LXMBTTEGER,   SWETTZEB,   AlfB  imfflTEK. 

In  iHlditiuii  to  thesti  s[>ecial  lai' lories  tliere  is  a  coiisitleruble  u amber 
of  establi??liuieiits  iij  Oneida,  Lewis,  aud  Jellursou  count ieii  wliicli 
manufacture  Liniburger,  Swiss,  MUus^ter,  and  Stdton  cheese  excliisively. 
Ill  the  report  of  the  New  York  State  ei*tiimiss<iiiiier  of  agriculture  far 
18U3,  57  of  these  factories  are  uiuued,  2  of  whicli,  for  the  uianufacture 
of  iSwiss  cheese,  are  in  Erie  Ooiuity.  The  total  product  of  the  57  estab- 
lishaieuts  iu  the  year  ISO^S  was  2,1^29, 142  |)ounds,  which  was  included 
in  the  sotu  t«>tal  tVa-  that  year  aheady  given,  as  was  al^o  the  product  of 
the  other  faucy  cheese  factories.  Although  there  was  very  little  diniimr 
thin  in  the  product  of  the  hitter  last  year,  it  is  quite  probable  that  the 
product  of  the  iSwiss  and  Linibin'g:er  factone*s  decreased  last  season  iti 
about  the  same  ratio  as  that  of  the  Chedilar  factories,  as  they  were 
subjected  to  tlie  same  climatic  intiuenees.  The  amount  of  Limburger 
produced  is  far  in  excess  of  all  the  uther  varieties  put  together,  40  fac- 
tories making  2,(>03,07t>  ponnds.  There  are,  besides,  8  factories  which 
made  both  LimburjL^er  and  Swiss  cheese,  aud  these  produced  IHI,2«5(J 
pounds.  The  (>  factories  that  are  devoted  entirely  to  the  proituctiaa 
of  Swiss  cheese  made  231,121  jiounds.  I^'ive  factories,  which  made 
Stilton  and  other  faucy  brands,  produced  15S,6*J5  pounds,  aud  the 
product  of  2  factories  in  which  only  Miinster  is  made  was  55,0t)*l  pounds. 
Of  course,  the  product  of  this  whole  business  is  small,  bemg  oidy  a 
tritle  over  2  per  cent  of  the  entire  amiumfc  of  cheese  made  in  the  Stute, 
or,  counting  in  the  other  lancy  cheese,  about  6  per  cent  of  the  whole* 
There  is,  therefore,  ample  room  for  sin  increase  in  the  piod action  of 
fancy  varieties,  providing'  they  are  made  sufficiently  i»ahitable  to  t^nupt 
the  tastes  of  our  own  popuhition.  That  nuist  be  the  criterion  for  suc- 
cess. There  are  as  yet  no  Edams  made  in  this  State,  although,  with 
the  exception  of  Swiss  and  Italian  cheese,  the  largest  importatiiui  of 
any  foreign  variety  consists  of  Edams.  There  is  a  clear  field  open  for 
the  maker  who  will  produce  this  ciieese  of  such  a  rpnility  that  it  will 
compete  with  the  impiu'tations  from  llolland*  It  is  doubtful  if  Boqne- 
fort  cheese  can  ever  be  successfully  produced  iu  this  conntry,  ou 
account  of  the  requirements  for  curing  it,  unless  the  time  shall  come 
when  any  variety  may  be  reproduced  by  the  introduction  of  the  pro|>er 
bacilli.  Such  a  result  seems  to  be  the  dream  of  the  dairy  bacteriologist 
of  the  present  day. 

While  the  amount  of  Brie  elieese  made  in  the  State  is  comparatively 
large,  it  does  not  yet  rival  its  I'rench  namesake  in  dcHcaey  and  pahtt^i- 
bility.  Further  improvemeut  in  its  manufacture  will  doobtlesa  create 
a  greater  demand  aud  a  wider  market  tor  it.  Some  of  the  Cainembert 
maile  here  is  really  g0(Kl,  but  not  yet  equal  to  its  foreign  competitor. 
But  lor  the  production  of  any  European  variety  with  success,  a  special 
study  must  be  made  of  our  soil  aud  grasses  and  of  the  ccmditions  of  our 
climate.    Above  all,  our  dairymen  must  learn  to  exercise  the  sami?  care 
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and  neatness  in  tlio  treatment  of  tlieir  cows  and  milk  tbat  is  found  in 
the  Swiss  and  r>utcli  ikuries.  In  the  conutries  whieh  produce  those 
^  varieties  of  cheese  the  cow  stable  is  often  an  mtegrral  portion  of  the 
ise  and  is  kept  with  the  same  scrupiihnift  neatness.  Of  course  it  is 
not  nece&sary  that  our  dairyuien  shouhl  Inuhl  the  house  ii8  an  attach- 
nient  to  the  stable,  or  should  put  tlie  manure  pile  in  the  front  yard,  as 
18  commonly  done  in  continental  countries,  but  it  is  necessary  that  they 
f^honld  keep  the  stables  free  from  manure  and  from  bad  odors,  that  they 
should  give  clear,  pnn^  water  to  the  cows,  and  that  the  cows  and  their 
udders  should  be  kept  as  free  as  possible  from  manure  or  dirt  of  any 
kind. 

An  e^vpert  opinion  on  the  requiHite  (Uilrif  work. — A  member  of  one  of 
the  largest  cheese  importing  houses  in  New  York^  himself  in  early  life 
a  practical  cheese  maker  in  Switzerland,  when  asked  his  opinion  as 
to  the  manufacture  of  foreign  varieties  in  this  country,  said  it  would 
be  of  great  value  to  our  dairymen^  not  more  on  account  of  the  money  to 
be  ina<ie  by  it  than  for  the  special  care  it  would  require  ta  be  given  to 
the  cattle  and  to  the  general  work  of  the  dairy  in  order  to  produce 
tine  qualities  of  cheese.  It  would  have  a  tendency  to  compel  the  dairy- 
man  to  take  more  rational  care  of  his  cattle  ami  their  food.  Certain 
weeds  in  the  pastures  are  very  detrimental  to  the  manufacture  of  such 
cheese,  and  they  ought  to  be  grubbed  out  as  they  are  in  European 
countries.  The  cows  also  should  receive  more  attention  than  is  cus- 
tomary in  America,  tt>  obtain  the  largest  possible  quantity  of  milk  and 
especially  the  finest  quality.  The  manufacture  of  Yankee  cheese 
requires  less  care,  punctuality,  aiid  cleanliness  in  milking,  and  the  firm 
buys  its  American  Sweitzer  from  makers  i>referably  of  Swiss  or  Dutch 
birtb  and  education.  The  Yankees  are  too  careless,  Swiss  cheese  has 
to  undergo  a  long  process  of  fermentation,  and  bad  milk  shows  itself 
(luring  this  process  and  makes  bad  jdaces  in  the  cheese. 

The  main  point  in  the  above  opinion  is  coming  to  be  a  vital  one  among 
cheese  dairymen.     The  tirst  re(|uisite  for  making  good  cheese  is  clean 
and  wholesome  milk.    This  is  the  foundation  of  the  dairy  business,  and 
Until  the  farmers  themselves  appreciate  this  and  strive  to  itroduce  such 
tnilk^  all  efforts  of  the  makers  of  cheese  must  be  more  or  less  ineffectual. 
A  great  deal  has  been  said  and  written  on  cleanliness  in  the  dairy,  but 
'When  dairymen  think  of  that  subject  they  generally  apply  it  to  the 
utensils  and  receptacles  of  the  milk  and  manufacturing  rooms.     It 
must,  however,  go  back  of  all  that  and  be  applied  to  the  external  con- 
dition of  the  cow,  to  her  dally  surroundings,  to  the  hands  of  the  milker, 
and  to  the  care  taken  in  milking.    The  condition  in  which  the  bowl  of 
a  separator  is  left,  atHer  a  mess  of  milk  has  passed  tlirough  it,  is  enough 
to  convince  anyone  who  has  sc^en  and  smelt  of  it  that  a  mass  of  iilth 
in  to  be  found  in  average  milk  as  it  comes  trom  the  average  mi  living 
stable.    The  average  farmer  is  too  apt  to  think  that  the  factory  man 
who  insists  upon  having  clean,  untainted  milk  is  a  crank,  and  to  neglect 
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tbe  regolations  prescribed  by  bim  for  obtaining  a  pure  artiele.  Brit 
the  trutli  is  tbat  our  clieese  will  never  reacb  tbe  standard  of  European 
quality  until  tbis  fundamental  cleanliness  in  tbe  care  of  the  cow  and 
tbt^  milking  is  iiuderHtood  and  iidopted  by  our  dairymen. 

DAIRY  BOARDS  OF  TRADE    IN  THIS  STATE  OP  NEW  YORK. 
THEIR    HISTORY  AND    PfJRI^OSE. 

Dairy  boards  of  tnwle  were  drst  iustituted  in  tbis  country  in  tbe  year 
1871.  Tbe  first  meeting  for  tbe  purpose  of  organizing  suck  a  board 
was  bebi  at  Little  Falls  Marrli  C,  1S71,  and  tbe  first  sales  day  was  May  1. 
Utica  was  next  in  the  field,  and  made  its  first  sales  on  May  29,  while 
Sinclairville,  Chautauqua  County,  came  thirds  its  sales  day  oceurring 
oil  June  L  These  tliree  markets  started  within  a  single  mouth,  and 
Hon,  X.  A.  Willard^  of  Little  Falls,  was  tbe  leading  spirit  both  at  that 
pbice  and  at  Sinclairville,  i 

The  purpose  of  these  organizations  was  primarily  to  help  tbe  dairy- 
men.    Previous  to  that  time  buyers  often  took  advantage  of  tbe  factory 
men,  who  were  not  as  well  informed  on  the  markets  as  the  buyers  and 
might  not  know  that  an  advance  was  taking  place  until  several  days  after 
it  bad  begun.     By  organizing  into  boards  of  trade  and  not  selling  cheefie 
at  the  factories,  but  only  at  the  weekly  meetings  of  the  boards,  where 
tbe  latest  quotations  were  posted  in  plain  sight,  the  factory  men  pro-  . 
tected   themselves  against  buyers   who  might  be  disposed  to  take 
advantage  of  them  aod  were  prepared  to  act  with  intelligence  and  iu 
accordance  with  tbe   latest  news  of  the  market.     The  popularity  of' 
these  boards  is  evidenced  by  the  fact  that  there  is  not  a  section  in  tbe  i 
State  where  a  large  cheese  interest  exists  which  has  not  some  institu- 
tion of  the  kinti.     At  Canton,  Watertown^  Ogdeusburgj  F'ulton,  and 
Boouville,  besitles  tbe  places  already  named,  regular  organizations  bave  j 
been  formed,  while  at  Gouverneur,  Norwich,  Lowville,  Cattaraugus^  and 
Cuba  a  regular  weekly  market  is  held  without  any  foriaal  organization 
The  years  when  the  regular  boards  were  first  established  are  as  follows: 
Little  Falls,  Utica,  and  Sinclairville  in  1871 ;  Cantou,  1876;  Waterloo 
1879;  Ogdensburg,  1880;  Fulton,  about  1882;  Boonville,  1894. 

Utica  has  l»een  the  heaviest  t*beese  niarUet  in  I  be  country  from  tbe 
start.  There  were  two  reasons  for  this:  It  could  always  be  reached  iu 
a  night  by  buyers  from  New  York,  aiul  there  was  more  full-cream  cheeise 
to  be  bad  there  tlian  at  Little  Falls,  The  transactions  of  1S7I,  tbe  fir^t 
year  of  the  Utica  market,  were  only  45,000  boxes*  In  1873  they  ran  up 
to  100,000  boxes,  la  1877  they  had  reached  210,713  boxes.  The  next 
year  (1878)  they  were3l*2,o35  boxes,  but  it  was  ten  years  before  another 
huadred  thousaud  bad  been  added  to  this*  In  1888  tbe  trausai^tians 
aimmuted  to  409,564  boxes,  although  on  account  of  lower  prices  the 
value  of  cheese  sold  was  42,187,071,  against  $2,415,581  tbe  year  before, 
when  tbe  sales  were  22,000  boxes  less.  Even  in  1880,  when  transactions 
reached  the  largest  total  ever  known  on  that  market,  viz,  441  y38i»  boxes^ 
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the  viilne  of  cbeese  sold  was  only  82^294,riO0  because  of  still  fiirtlier 
sbrinkage  in  prices.  While  therefore  the  heaviest  transactions  took 
place  in  1889,  the  sales  brought  the  largest  amount  of  money  in  1887. 
Since  1889  the  umomit  of  cheese  marketed  here  has  gradually  shrunk 
aTTay,  until  in  the  year  1895  it  was  only  218,545  boxes,  w4iich  brings  it 
down  within  about  8,000  boxes  of  the  marketings  in  1877.  The  aver- 
age price  also  was  so  mncli  lower  than  any  other  in  the  history  of  the 
board  that  the  value  of  the  clieese  was  only  81,002,859,  against  a  value 
of  $l,077,4."il  in  1876,  the  first  year  that  values  were  reported,  and 
when  the  trausa^^tions  were  only  167,355  boxes.  One  cause  of  the  fall- 
ing off  in  sales  at  Utiea  was  the  establisliment  of  the  board  of  trade 
at  Boonville  in  1894,  which  drew  off  about  40,000  boxes  that  were  for- 
merly marketed  at  Utica.  Another  cause  that  has  operated  increaS' 
ingly  for  several  years  past  was  the  building  of  milk  stations  (for  city 
supply)  on  railroads  running  south  from  Utica,  which  took  away  a  great 
deal  of  milk  that  was  previously  carried  to  cheese  factories.  These 
caosea  show  that  the  heavy  shrinkage  of  transactions  at  this  market 
in  the  last  six  years  is  due  only  partially  to  a  diminution  in  the  pro- 
duction of  cheese.  Nearly  all  the  milk,  however,  which  is  taken  to  the 
stations  was  formerly  converted  into  cheese,  and  there  is  no  doubt  that 
even  in  a  good  year  for  feed  the  cheese  prod  motion  would  now  show  a 
heavy  decrease  iti  comparismi  with  that  of  IKDO.  Milk  routes  are  grad- 
ually extending  farther  and  farilicr  ioto  the  interior  of  the  State,  and 
stations  have  been  bujlt  m  1890  on  roads  that  have  never  before  carried 
milk.  All  this  is  of  course  a  lielp  t4}  those  who  remain  in  the  cheese 
dairying  business,  as  it  will  leave  just  so  much  less  of  their  product  to 
be  marketed  and  make  it  easier  to  dispose  of.  Generally  speaking,  all 
the  milk  that  is  taken  to  the  stations  and  sold  to  go  to  New  York',  at 
least  in  cheese  Toakiug  sections,  has  formerly  been  taken  to  the  cheese 
factories  and  would  go  there  now  if  it  were  not  for  this  new  outlet 

METHODS   OF   SALE    AND    SHIPMENT. 

lays  cheese  is  never  brought  to  the  boards  of  tnule  when  the 
>ry  men  go  to  make  their  sales.  Buyers  know  the  factories  by  their 
reputation,  and  tliey  often  drive  through  the  country  to  examine  the 
cheese  on  the  shelves.  Besides,  when  tuey  buy  the  cheese  tliere  is  a 
tacit  understanding,  or  sometinies  a  positive  iigreement,  thai  the  stock 
moMt  come  up  to  a  certain  standard  in  fiuahty,  especially  when  it  is 
recommended  and  bougbl  as  iirst  t|uality.  When  it  arrives  at  its  des- 
tination it  is  examined  by  an  inspector,  and  it  it  is  found  to  be  interior 
fact«iry  is  obliged  to  snlunit  toa  reduction  in  the  price.  Sometimes 
Bw  boxes  only  are  not  up  to  tlie  standard;  in  this  case  these  i^^dw  are 
f  **r^ecte<P  and  sold  m  open  market  for  whatever  price  they  will  bring, 
and  tlie  factory  bears  whatever  lc»ss  there  may  be  on  them.  Cheese  is 
shipped  from  the  factory  to  any  point  the  buyer  may  dire(!t*  If  a  buyer 
sells  to  a  Western  firm*  or  rather  buys  for  one  on  an  order,  he  directs 


the  t'lieese  sent  straight  from  the  factory  to  that  tirm.  When  going  to 
New  York  they  are  often  shipped  two  or  three  days  before  the  meeting 
of  the  hoard  in  the  shipper's  own  name,  and  at  the  board  the  bill  of 
lading  is  turned  over  to  whatever  buyer  happens  to  take  tbeoi. 

CHEESE  FACTORIES  IN  NHW  YORK 
INTRODUCTION,  INCREASE,   AND    PRESENT    NUMBER, 

The  atory  of  the  iutroductitm  of  cheese  factories  has  been  S4i  otlten 
rehearsed  that  it  in  not  necessary  to  repeat  it  here.  But  it  may  be 
desirable  to  note  certain  fiicts  in  relation  to  their  increase  and  manage- 
ment that  are  not  m  well  known  outside  of  those  dairymen  who  keep 
close  watch  of  the  statistics.  It  haa  already  been  stated  that  the  first 
cheese  factory  was  started  by  Jesse  Williams  in  Oneida  County  in  the 
year  1851.  The  advantages  of  such  an  establishment  soon  became 
apparent  to  dairymen  who  possessed  the  privilege  of  living  near  it,  but 
the  know^lcdge  of  these  advantages  was  slow  in  spreading  through  the 
other  States.  In  the  re]>oit  of  the  New  York  State  Agricultaral 
Society  for  18G2,  Mr,  Willard  eimnierates  34:  cheese  Victories  in  Oneida 
County  in  1801,  ten  years  after  their  introduction,  and  says  there  are 
other  factories  in  Herkimer,  Cortland,  Jefl^ersori,  and  Lewis  counties. 
At  tlie  same  time,  he  says  the  s^^atem  **  has  not  been  sufficiently  tested 
to  render  it  certain  that  it  is  to  displace  entirely  the  old  methods,'* 
Under  most  of  the  censuses  that  have  inchided  dairy  statistics,  cheese 
factories  and  creameries  have  been  put  together,  and  the  total  number 
of  the  two  combined  has  been  given  instead  of  the  number  of 
separately.  This  makes  it  ditlicult  to  state  what  the  numl>er  of  ch^ 
factories  was  in  any  particular  year.  According  to  Bulletin  No, 
the  Dairy  Division  of  the  Department  of  Agriculture  at  Washingtoii| 
there  were  2m  factories  in  New  York  in  18G4,  484  in  ISm,  818  in  ISta, 
and  1,018  in  1875.  In  1880  tlie  whole  number  of  Victories  and  cream- 
eries was  l,t}52,  while  in  181M)  they  seemed  to  have  diminished  to  1,337. 
In  1803  the  State  commissioner  of  agriculture  miule  an  enumeration 
which  showed  the  existence  of  l,l5t>  factories  an<l  213  creameries,  a 
total  of  1,300,  or  a  small  increase  over  1800.  Again  in  1804  a  similar 
enumeration  was  made,  showing  1,032  factories  ami  311  creameries,  or 
a  total  of  1,34.3,  a  diminution  of  20,  which  brought  the  number  down  to 
within  G  of  the  number  in  181»0,  These  are  the  latest  statistics  takoD, 
and  as  they  stand  it  wi)uld  appear  that  the  whole  number  of  estabhsh- 
ments  in  which  cheese  wjis  made  was  greater  in  the  year  1880.  This 
IB  no  doubt  correct,  as  our  cheese  production  retiched  its  highest  point 
in  1881. 

One  of  the  State  dairy  laws  in  1885  authorized  the  State  comuito* 
sioner  to  issue  a  brand  for  New  York  State  Full  Cream  Cheese,  aud 
fixed  a  heavy  penalty  for  its  use  on  any  cheese  that  was  not  full  creatn^ 
The  factories  did  not  take  up  the  use  of  this  brand  very  readily,  appar- 
ently for  the  reason  that  many  of  them  made  wkim  cheese  in  the  fall, 


,J1I  LtV^ 


nd  could  not  place  the  braiitl  on  tliia  cluss  of  goo<ls.    DealerSj  bow- 
iV€r,  appreciated  tho  vtihie  of  the  brand,  and  gradually  came  to  make 
nds  for  it,  so  tliat  in  tht3  year  1890  Coniinissiooer  Brown  gave  a 
list  of  757  frtctoriesi  whicli  had  used  it  that  season.     In  1891  the  ouai* 
fber  Lad  risen  to  790,  hut  by  1894  it  bad  decreased  to  773*    According 
this  latest  enumeration^  Cattaraugus  CouTity  stands  first,  with  102 
faerories  using  the  brand;   Oneida  County  comes  next,  with  9«;,  and 
Allegany  third,  with   01.    Then    folloWj  at  a  considerable  distance 
behind,  Lewis,  with  69;  Herkimer  and  Oswego  each  with  06,  and  Jef- 
ferson, with  G*^.     Of  the  remaining  cheese  counties  comparatively  few 
the  brand. 

siz:e  of  factories. 

There  is  a  wide  diflerence  in  the  sizes  of  cheese  factories.  8ome 
make  only  5  or  0  cheeses  a  day;  others  make  as  many  as  22  in  the  height 
of  the  season.  A  factory  of  average  size  will  produce  from  8  to  10 
cheeses  a  day.  Five  cheeses  a  day  would  require  about  'i,OCH»  pounds  of 
milk.  As  a  rule,  the  smallest  factory  wouhi  use  the  milk  of  about  150 
cows;  the  average  factory  would  take  the  in  ilk  of  300;  while  the  largest 
would  have  the  patronage  of  from  500  to  000.  The  ininiber  of  patrons 
is  BO  variable  that  it  is  impossible  to  give  any  idea  concern  in  g  it  that 
would  be  trnstwortliy.  One  farmer  lias  5  cow8»  while  his  neighbor  may 
have  50.  The  larger  dairies  are  more  apt  t4>  go  to  the  large  factories, 
hence  the  number  of  patrons  at  a  small  factory  is  liable  to  be  out  of 
all  proportion  to  the  number  contributing  to  a  large  factory.  So  the 
Hmount  of  cheese  made  in  a  cheddar  factory  ranges  from  19,000  or 
2(>,000  pounds  in  a  season  up  to  220^000  pounds,  or  even  more.     An 

I     average  factory  will  make  from  30,000  to  40,000  pounds. 

r  The  location  of  i)atrons  with  regard  to  the  distance  from  the  factory 
varies  from  one-ljalf  mile  to  3  miles.  Generally  they  come  within  a 
ratlins  of  about  2^  miles.  The  milk  has  to  be  delivered  at  the  factory 
by  8  a.  m.,  or  sometimes  earher,  and  it  is  hardly  feasible  tcKlo  the  milk^ 
iflg  and  haul  the  milk  more  than  three  miles  before  that  time  in  the 
morning.     It  is  sometimes  delivered  twice  a  day,  at  morning  and  at 

I  night,  and  this  trouble  of  hauling  is  regarded  as  one  of  the  main  items 
in  deciding  upon  the  location  of  a  factory.  It  makes  but  little  diifer- 
ciicc  in  the  expense,  however,  as  the  farmer  usually  drives  the  milk  to 
%he  factory  himself  and  uses  his  own  horses  to  do  the  hauling. 


SYSTEM   OF   MAJJAGEMENT. 


There  is  practically  no  difference  in  the  system  of  factory  manage- 
ment at  the  present  time. 

Origmfmy  tli©  milk  received  ut  tho  pioneer  factory  waa  wliony  purcliased  by  the 
bJiniifacturerB,  it  being  eetimat^d  «tid  paid  for  hj  tbe  amonut  of  i?urd  it  prtnluc^d 
»hen  prcMed,  Tliis  wiis  in^t  fiatiafiictory,  so  diiirymeii  were  left  to  accept  a  prieo  for 
Jieir  milk  or  curd  which  the  nifimifnctuivra  frit  safe  in  otTeriiig,  or  to  allow  them  $1 

er  hand  red  weight  of  thecae  maiiufactmed  and  the  wliey  for  perforniing  the  work 


©franking,  curing,  propariug  for  market^  aelling  tlip  rheese,  receiving  And  disbnnlng 
the  iiioney,  the  dairyman  paying  »ll  athor  exponBta*  aa  boxes,  bandages,  ©all,  ron- 
net,  eto.^ 

Coming  down  to  our  own  tirae^it  is  tbuud  that  factx>ry  men  receive  ^1 
per  iMiridredwei^ht  for  makiu«j:,  as  tliey  did  thirty  yejirs  ago,  luit  for  that 
sura  furnish  all  the  extras  which  are  enumerated  above  us  btdug  paid 
for  by  the  dairymen.  The  factory  may  be  owned  by  a  single  propri- 
etor  or  by  a  stock  company,  but  the  system  of  management  is  the  Hame 
in  either  case.  Generally  a  settlement  is  made  with  the  patrons  once 
in  two  weeks;  Few  factories  in  New  York  bave  aa  yet  adopted  the 
method  of  paying  on  the  basis  of  fat  contained  in  the  milk,  consch 
quently  each  man  is  credited  witli  the  total  weight  of  milk  he  brings^ 
an  average  is  made  each  time  of  the  amount  of  milk  it  takes  to  make 
one  pound  of  cheese,  and  the  patron  is  paid  in  accordance  with  this 
average  on  tlie  basis  of  the  price  per  pound  of  the  two  sales  of  cheese 
put  together.  The  average  faetory  season  runs  from  April  1  to  Novem- 
ber 1,  Some  of  the  large  establishments  run  three  or  four  weeks  later 
but  these  are  exceptions.  After  the  tiictory  has  closed  dairymen  use 
their  milk  to  make  the  winter  supply  of  butter  for  themselves  and  their 
neighbors. 

There  is  little  difference  in  ttie  practice  of  factories  as  to  the  length 
of  time  allowed  for  curing  their  cheese.  It  ranges  from  eighteen  to 
twenty-five  days,  according  to  the  season  of  the  year.  In  the  spring, 
when  makers  are  anxious  to  get  rid  of  their  fodder  cheese  and  to  take 
advantage  of  the  market  l>efore  prices  decline,  it  is  shipped  at  eighteen 
to  twenty  days  from  the  hoop.  Later  in  the  year  it  is  hehl  longer,  in 
order  to  cure  it  better  and  give  it  safer  keeping  qualities.  Jt  used  to 
be  the  custom  with  some  factory  men  to  hold  their  cheese  in  the  fafl 
and  again  take  advantage  of  the  higher  prices  that  are  apt  to  prevail 
hite  in  the  season.  This  is  still  done  to  some  extent,  but  so  many  fac- 
tory  men  have  lost  money  on  their  cheese  in  the  last  two  or  three  years 
by  trying  this  experiment  that  it  is  not  now  practiced  to  the  same 
extent  as  formerly. 

^  FROM   FACTORY    TO    TABLE, 

Now  let  US  take  a  piece  of  cheese  at  the  factory  and  ffiHow  it  till  it 
reaches  tlie  ha nds  of  the  consumer.  Suppose  it  sells  at  a  board  of  trade 
f<»r  Oi  cents  per  pound.  In  a  general  way  this  may  be  calculated  at  G5 
cents  jjer  100  jMuinds  of  milk.  In  old  times  that  amount  of  milk  would 
make  10  pounds  of  cheese,  although  for  a  year  past  it  has  taken  an 
average  of  about  105  pounds  to  make  10  pounds  of  cheese.  This  would 
deduct  1  ccTit  per  pound  from  the  price  oljtaincd  for  the  cheese  as  the 
cost  of  manufacturing,  leaving  55  cents  to  the  dairyman  for  his  Imndred- 
weight  of  milk.  The  wholesale  cheese  business  has  always  been  a  very 
close  one,  and  considering  the  amount  of  money  used  in  it  daring  » 


'  Report  of  Americun  Diiirynjeu's  Association  for  1864,  p.  49*     Paper  by  George 
WIlllauiH,  sou  of  th©  founder  of  the  factory  system. 
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profits  are  proT^ably  smaller  thai 
The  original  buyer  is  very  lucky  if  be  getn  a  comuiission  of  one  eigbtb 
of  a  cent  per  poiind.  Freigbtfrom  diflfereut  ix)iiit9  in  the  State  to  New 
York  City  varies  somewiiat  with  the  distance,  but  an  average  of  25  eents 
per  huadredweight  will  about  cover  it,  Tbis  aud  the  couimi^sion  to 
buyer  makes  tbe  cheese  cost  in  New  York  City  64  cents.  The  merchant 
in  that  city  expects  to  make  a  protlt  of  oue-fourth  to  three -eighths  of 
a  cent  if  the  goods  are  sold  snon  after  their  purchase.  This  brings 
the  price  up  to  7}  cents,  whn.^h  the  retailer  has  to  pay.  Then  comes  tlie 
charge  which  does  so  much  to  hinder  the  consumption  of  cheese  in  this 
country.  Retailers  are  not  content  to  take  a  moderate  profit, but  must 
have  from  50  to  7  ">  per  cent  advance  on  the  cost  of  the  goods.  The  com- 
mon price  of  cheese  at  a  grocery  store,  when  it  costs  the  retailer  Irom  7J 
to  T.J  cents,  is  14  cents  per  pound.  In  EnglatuI,  all  through  the  sciivson 
of  1895j  cheese  sold  at  5d,,  or  10  cents,  retail,  and  m  1890  it  has  sold 
there  as  low  as  4Jd»,  or  9  centSj  per  pound.  When  American  grocery- 
men  are  willing  to  accept  as  moderate  a  profit  on  cheese  as  the  English 
retailer,  and  sell  it  on  the  same  plane  as  Ihey  sell  Uutter,  at  an  advance, 
say,  of  20  to  25  per  cent  over  cost,  then  we  may  expect  to  see  the  con- 
somptlon  largely  increased;  but  so  long  as  they  jiersist  in  demanding 
snch  an  enormous  profit  as  they  have  done  in  the  ]>ast,  cheese  will  be 
looked  u|Min  as  a  luxury  and  only  those  will  buy  it  who  can  aflbrd  to 
indulge  in  luxuries. 

THE    FUTURE    OF   THE   AMISRICAN   CHEE3E   TRADE. 
CAUSES    OF    DISCOUHAGEMENT, 

Canadian  competitioiL — Certain  features  which  militate  against  tbe 
business  iu  this  country  liave  already  been  mentioned,  but 
:here  are  others  that  may  prove  quite  as  serious*  There  is  no  doubt 
^hat  Canada  will  continue  to  increase  her  make  as  long  as  she  can  find 
^  market  for  the  goods.  If  it  were  not  for  our  duty  on  foreign  cheese, 
the  Canadian  product  would  surely  invade  the  States,  for  the  reason 
that  the  dairymen  of  Canada  live  more  economically  than  our  dairy- 
men and  can  atibrd  to  produce  goods  cheaper.  €>nr  duty  on  cheese 
protects  ua  against  this  invasion,  and  the  Canadians  must  therefore 
I  seek  their  markets  in  Great  Britain  and  elsewhere.  In  order  to  do  this 
most  successfully,  they  me  aware  that  their  jiroduct  must  be  hedged 
abont  with  every  restriction  that  will  prove  a  guaranty  of  its  genuine- 
nass.  Their  laws  are  framed  with  express  reference  to  tbis  guaranty, 
and  the  buyer  is  thus  positively  assured  not  only  that  Canadian  cheese 
contains  all  the  essential  parts  of  the  milk,  but  that  it  does  not  contain 
Hny  foreign  substance  whatever.  This  legal  requireiuont  gives  confi- 
dence in  the  cheese  abroad  and  causes  it  to  be  sought  in  preference  to 
stock  from  this  countryy  of  which  so  much  has  been  adulterated  that 
it  is  all  hx)ked  upon  with  sus|>icion.  One  State  has  one  law  on  the 
subject  and  another  State  has  another  law,  while  still  another  has  none 


at  filL     It  ims  become 

whicli  will  affect  the  whole  cheese  product  iilike,  and  it  will  place  it  on 
the  same  footing  with  that  of  our  Canadian  neighbors.  With  such  a 
law  in  existence,  it  will  be  the  fault  of  onr  dairymen  and  cheese  mak< 
era  themselves  if  their  product  does  not  meet  witli  as  ready  sale  sis 
that  of  the  Provinces.  It  is  true  that  Canada  lias  fostered  this  indus- 
try by  large  grants  of  money  and  by  the  creation  of  a  department 
whose  special  business  it  is  to  see  that  every  cheese  maker  in  the 
Dominion  is  well  instructed  before  ho  begins  his  work*  and  that  he 
receives  additional  instruction  each  year  to  enable  htm  to  keep  up  with 
the  march  of  iniprovement.  In  our  country  the  States  in  which  cheese 
is  made  liave  many  other  ways  of  using  their  money,  iind  unfortunately 
too  often  preier  to  appropriate  it  for  purposes  dictated  by  political  par- 
tisanship, Asa  consequence,  the  majority  of  our  cheese  makers  are 
too  apt  to  go  on  in  their  old  and  often  careless  methods,  with  no  one 
to  instruct  them  or  to  suggest  a  better  method.  The  exception  to  this 
is  found  in  the  case  of  *^  combinations  "  of  factories,  Here  a  oujober  of 
lactories  are  hrought  under  the  control  of  one  man,  the  proprietor  or  a 
su[ierintendeijt.  1  le  says  to  his  makers,  **  I  want  all  of  our  cheese  to  be 
uniform  in  quality,  and  in  order  to  have  them  so  they  must  all  be  naa^le 
by  the  same  rule  and  on  the  same  plan.  iS^oiie  of  you  can  exercise  inde* 
pendent  judgment  in  this  matter,  but  all  must  coiilorm  strictly  to  tiie 
instructions  bud  down  by  the  company.*^  By  this  means  the  combina* 
tiou  avoids  the  rock  upon  which  ti)0  many  of  the  separate  fiictories  go 
to  pieces.  That  rock  is  the  idea  of  the  maker  that  he  knows  as  much 
as  anyone  else  on  the  subject  of  cheese  making  and  his  unwillinguess 
to  try  to  learn  even  when  he  has  the  chance.  Canathi  is  one  big  com- 
bination under  the  direction  of  its  thoroughly  capable  dairy  commis- 
sioner. He  lays  down  the  rules  and  all  the  factories  follow  them ;  hence 
the  excellence  and  uniformity  of  Canadian  cheese, 

AuHiralasian  vompetition, — But  Canada  is  not  our  only  competitor. 
For  a  number  of  years  New  Zealand  has  shipped  a  considerablo 
amount  of  cheese  to  Euglandj  although  it  is  understood  that  her 
product  is  not  equal  in  (piality  to  that  of  either  Canada  or  the  United 
States.  In  1804,  however,  a  more  successful  rival  appeared  in  the 
shipments  from  Australia,  For  several  seasons  down  to  1892  the  Vic- 
toria government  had  paid  a  bounty  to  butter  makers  who  exjKirted 
their  butter  to  the  mother  country,  and  having  placed  that  industry  on 
its  feet,  the  government  withdrew  the  bounty.  Then  a  few  chet*se 
factories  were  established  iu  the  colony,  and  in  181*4  a  bounty  of  *is. 
per  hundredweight  was  placed  on  all  cheese  mannfivctured  iti  the 
colony  which  could  be  proved  to  have  brought  the  producer  or  exporter 
more  than  50s.  per  hundredweight.  In  the  spring  of  1S94  the  tirst 
8hi]>ment  of  these  goods  arrived  iu  Loudon,  consisting  of  1,430  cases, 
2  cheese  in  a  case.  These  sold  at  55  to  GOs.,  at  a  time  when  Americans 
were  selling  at  5t^s.  for  the  best,  thus  showing  that  the  quality  was 


41 

quite  equal  to  our  own.  The  American  waM  of  coarse  old  cheese  at 
that  time  of  the  year,  while  the  Victorian  cheese  was  newer  by  several 
months,  and  in  reality  the  former  ought  to  have  brought  the  best  price 
in  order  to  put  the  two  on  a  par  at  the  same  age.  Again  last  year 
Victorian  stock  was  in  evidence,  but  very  little  of  it  could  have  received 
the  bounty,  as  American  sold  early  in  the  season  at  48s.  and  for  a  long 
time  in  the  summer  stood  at  37s.  6d.  to  38s.  6d.,  and  Australian  would 
probably  command  not  much  better  prices.  At  the  same  time  cheese 
can  be  produced  in  Victoria  much  cheaper  than  in  this  country.  The 
climate  is  so  mild  that  the  farmers  are  not  obliged  to  build  cattle  barns, 
but  allow  the  cows  to  remain  out  the  whole  season  and  milk  them  for 
nine  or  ten  months.  In  the  early  months  of  1895  they  received  about 
60  cents  per  100  pounds  for  their  milk,  and  it  was  said  that  under 
their  favorable  conditions  they  could  produce  it  at  50  cents  or  less  and 
still  get  a  fair  living  out  of  the  business.  This  is  more  than  can  be 
said  of  our  own  dairymen,  who  complain  loudly  if  they  are  obliged  to 
accept  60  cents,  and  who  probably  could  not  afford  to  produce  it  for 
that  price  under  the  present  conditions  of  living.  Australia  and  New 
Zealand  sent  upward  of  4,000  tons  of  cheese  to  England  in  the  efirly 
season  of  1895,  and  they  will  probably  continue  to  send  increasing 
quantities  in  the  present  and  subsequent  years.  This  competition 
must  therefore  be  met  on  an  equal  basis  if  we  expect  to  continue 
sending  cheese  abroad. 

The  lessened  exports, — The  receipts  of  cheese  at  Kew  York  and  the 
exports  from  that  port  tell  the  story  of  diminution  in  foreign  demand. 
In  1890  the  exports  were  65  per  cent  of  the  receipts;  in  1891  they  were 
63  i)er  cent;  m  1892,  67  per  cent;  in  1893,  60  per  cent;  in  1894,  67J  per 
cent,  and  in  1895,  only  43  per  cent.  The  prices  in  New  York  on  May  1 
in  each  of  these  years  were  as  follows:  In  1890,  llj  cents;  in  1892, 10 
cents;  in  1893,  11  cents;  in  1894,  lOJ  cents;  in  1895,  8  cents.  The 
average  price  for  the  season  on  the  Utica  Board  of  Trade,  which  is  the 
largest  cheese  market  in  the  Interior  of  the  country,  was  as  follows: 
1890,  0.0842;  1891,  0.0888;  1892,  0.0933;  1893,  0.09647;  1894,0.09465; 
1895,  0.07648;  and  all  this  is  in  the  fafee  of  a  severely  diminished  pro- 
duction. Is  it  any  wonder  that  our  dairymen  feel  like  throwing  up  the 
business  and  engaging  in  some  other  branch  of  agriculture!  Is  it  not 
natnral  that  they  should  ask.  Where  is  our  cheese  to  be  marketed  and 
what  will  be  its  price? 

Weighed  down  by  these  unfavorable  circumstances,  as  well  as  by  the 
faulty  manufacture  of  much  of  our  own  cheese  and  by  the  counter- 
feit stock  that  has  flooded  the  foreign  and  Southern  markets,  is  it  any 
wonder  that  our  dairymen  feel  disheartened  at  the  enormous  decrease 
in  the  volume  of  exports! 

tilled  cheese. — Within  the  last  two  or  three  years  immense  quantities 
of  filled  cheese  have  been  shipped  into  nonproducing  States,  most  of 
it  with  the  label  of  "  Full-cream  cheese,"  but  at  prices  just  enough 


thos^e  oftlie  ^eTinine  article  to  insure  it  a  rapid  sale,  ijnality 
beiug^  eqoally  goody  or,  what  is  nearly  tlie  same  tbirig  uutil  the  faet« 
are  found  out.  appearances  being  equally  good,  the  buyer  will  take  those 
goods  on  which  he  can  make  the  luont  money.  And  the  filled-cbeese 
makers  have  been  exceedingly  wise  in  their  day  and  generation.  They 
have  studied  earefully  every  poitit  that  would  lielp  the  sale  of  their 
produet.  Their  cheese  are  well  boxed;  they  have  perfectly  level, 
sinootli  surfaces  ou  top  and  bottom,  with  square  and  even  edges:  they 
are  bright  and  handsome  in  color;  they  are  ma*le  solid, and  show  good 
bofly  under  the  trier.  In  all  these  respects  filledeheese  makers  set  a 
good  example  to  the  makers  of  real  cheese.  They  known  that  appear- 
ance has  great  iuHuence  in  the  sale  of  any  kind  of  goods,  and  they  have 
therefore  made  an  exhaustive  study  of  appearance,  which  it  would  be 
for  the  interest  of  makers  of  full  creatn  cheese  to  imitate.  Bnt  the 
rcrime  of  the  tilled-cheese  men,  for  it  is  nothing  less  than  a  crime  to 
destroy  by  unfair  means  a  legitimate  industry  upon  which  hundreds  of 
thousands  of  people  depend  for  their  support,  is  that  they  put  their 
product  on  the  market  under  a  false  name  and  sell  it  not  for  what  it  is 
but  for  what  it  is  not.  No  fairiuindeil  man  would  complain  if  tilled 
cheese  was  branded  with  its  real  name  and  sold  as  such;  but  when  it  is 
branded  as  full  cream  <'hcese  and  used  to  fill  contracts  for  that  cla^s  of 
goods,  every  fair-minded  man  will  declare  that  the  law  must  step  in  to 
prevent  such  deceptioo.  At  all  events,  it  is  the  practice  of  this  decei»- 
tion  which  has  wi^ought  such  havoc  with  the  trade  in  full  cream  cheese 
at  the  South  and  in  far  Western  States.  The  imitation  goods  have  takeB 
the  place  of  the  genuine  by  means  of  assuming  the  name  of  the  genu- 
ine and  by  being  sold  at  a  lower  price.  Thus  the  genuine  has  been 
crowded  out  of  market  even  in  a  season  of  such  light  production  as 
that  of  1805J 

The  new  lair, — In  the  State  of  New  York  existing  laws  still  further 
aggravate  the  situation  by  forbidding  the  saloons  to  offer  free  lunches, 
thus  closing  one  of  the  largest  agencies  lor  the  consumption  of  cheese. 
It  is  estimated  that  the  saloons  of  ( rreater  New  York  used  from  S,(K10,000 
to  12,000,000  jiouuds  of  cheese  per  year;  and  if  those  of  the  rest  of  the 
State  be  added  to  this  it  would  bring  the  total  consumption  by  means 
of  free  lunches  up  to  at  least  1 '»,000,i>00  pounds*  or  about  ouc^sixth  of  the 
total  production  of  the  State  last  year.  This  law  is  one  of  the  severest 
blows  yet  inflicted  on  the  cheese  industry*  Whether  it  will  be  perma- 
nent remains  open  to  question.  A  repeal  of  this  clause  in  the  present 
law  is  not  improbable,  but  it  must  stand  during  the  year  1896  at  least* 

SOME   GROtJNDS  FOB  ENCOURAGEMENT. 

And  yet,  with  all  these  discouragements,  the  situation  is  far  from 
beiug  devoid  of  hopeful  aspects.     The  question  naturally  arises.  What 


^It  slioiild  he  nnteil  that  tblfl  report  \va«  mainly  prepared  l>efor<»  the  f»a«s«gc  liy 
Con^esH  of  the  act  fqiprovpcl  Jnuc  6^  1S%,  re<iuirju;r  distinct  brandiog  of  all  iilled 
cheese  nod  pluL-iog  special  luxes  upou  itH  miiiiylactiire  and  sale. 
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onr  daiTymeB  and  cbeese  factory  men  do  to  improve  tbe  condi- 

18  surrouudiiig their  iudustry?     The  first,  aod  most  obvious  thing  to 

be  done  is  to  make  better  cheese,  cheese  which  when  bronght  into  com- 

petttion  with  the  forei^xn  will  possess  Just  as  fine  flavor  and  just  as  long- 

teepiiig  <]ualiHes  as  that  product.     This  is  one  of  the  self  evident 

propositious  which  it  hardly  seems  necessary  to  spend  any  time  in  dis- 

€!ussing.     It  is,  however,  a  vital  point,  and  mast  be  looked  after  with 

all  the  ability,  shrewilness,  and  skill  that  onr  makers  can  bring  to 

bear  upon  it.     With  an  equally  tine  quality  of  cheese,  we  can  hope  to 

compete  with  Canada  in  tlie  markets  of  the  Old  World;  without  this 

quality,  wo  shall  eventually  liave  to  give  up  those  markets  altogether* 

In  the  next  place,  our  merchants  must  struggle  to  retain  the  markets 

of  the  South  and  WesL    The  national  law  in  the  interests  of  pure  food, 

which  compels  **  tilled"  cheese  to  l>e  plainly  branded,  will  oblige  the 

makers  of  that  article  to  sell  it  on  its  merits  only.     This  will  iieeessitate 

their  selling  it  at  a  much  lower  price  if  it  is  sold  at  all,  and  will  destroy 

its  rivalry  with  full  cream  cheese,  under  the  name  of  which  it  has  here* 

tofore  been  marketed.     The  enforcement  of  this  law  ought  to  go  a  lon^ 

way  toward  restoring  the  trade  iu  genuine  cheese  throughout  the 

SootJi^  which  was  almost  ruined  in  the  year  1895  by  the  sale  of  the 

counterfeit  gi>ods.     The  restoration  of  this  class  of  home  trade  will 

materially  heli>  our  cheese  industry,  particularly  those  establishments 

that  make  cheese  weighing  from  34  to  40  pounds^ 

A  third  suggestion  for  relieving  cheese  dairymen  is  that  a  portion  of 
tfaem  should  follow  out  tlie  line  liiuted  at  on  page  20.  If  the  manu- 
facture of  cheese  was  more  diversified,  if  a  greater  number  of  varieties 
were  made,  instea<l  of  confining  the  manufacture  so  largely  to  Cheddar 
cheese,  there  would  be  profit  in  it  lor  those  who  nuide  the  varieties 
and  relief  for  those  who  did  not  adopt  that  course.  In  the  reports  of 
fancy  cheese  factories  it  has  been  seen  that  the  prices  of  their  products 
were  but  little  afTected  by  the  decline  in  Cheddar  cheese.  It  may 
be  said  that  tbis  is  because  there  are  comparatively  so  few  of  them 
an<l  the  competition  is  so  limited.  There  is  probably  some  truth  in 
this  view  of  the  matter,  but  it  is  also  true  that  a  choice,  palatable  arti- 
cle ^nll  always  find  a  good  market.  The  amount  of  fancy  cheese  sold 
shows  that  a  fine,  small  sized  cheese  is  in  demand,  and  these  goods 
rig  cousideraldy  higher  prices  than  ordinary  cheese.  Most  of  it  is 
So  made  that  it  possesses  long-keeping  quality,  which  is  always 
an  advantage,  both  to  the  maker  and  the  merchant  who  deals  in  it. 
Besides,  there  is  still  room  for  other  varieties,  as  it  has  been  shown 
that,  considerable  cheese  is  imported  from  foreign  countries  which 
might  be  made  in  this  country,  providing  the  requisite  care  and  skill 
were  exercised.  The  population  of  the  United  8tatcs  is  increasing  with 
maeh  greater  rapidity  than  its  dairy  interests,  and  down  to  (he  time 
when  filled  cheese  began  tr»  make  such  inroads  upon  the  home  trade 
the  Hurpl us  cheese  left  by  the  gradual  diminution  of  our  foreigii  trad© 
was  being  fairly  well  consumed  by  our  own  people.    Even  witli  1 
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successful  cheese  iiiuker  coiisi tiers  good  milk  of  panimount 
importance.  For  this  he  must  depend  uiioii  the  producers  aud  bis  own 
wat^bfuloess, 

Handltiitj  milk. — The  Orst  step  in  the  process  of  making;  cheese — the 
care  and  haodliTig  of  tiie  milk — devolves  upon  the  farmer.  If  up  to 
date,  he  must  have  a  good  herd  of  cows,  treat  them  kindly,  and  provide 
them  with  plenty  of  cleau,  wholesome  food  and  pure  water.  As  the 
rpiality  of  mdk  depends  much  upon  the  numagement  of  the  cow^  pure 
milk  may  be  expected  from  a  well  cared  for  dairy.  After  the  nxilking 
is  completed,  the  milk  should  be  immediately  taken  from  the  stable 
and  well  aerated^  or  brought  in  conta^it  with  the  air,  either  by  running^ 
thinly  over  a  tiat  or  duted  surface,  or  ]ui8sirig  from  one  vessel  to  another 
in  fin©  streams  or  thin  sheets.  Milk  should  be  al^rated  in  a  place  where 
the  air  is  fresh  and  jnire,  being  free  from  stable  or  other  objectionable 
odors.  As  the  object  is  to  remove  the  so-called  animal  odor  a  from  the 
milk,  it  would  be  useless  to  perform  the  work  in  an  atmosphere  ladea 
with  the  same  or  worse  smells  than  it  is  desired  to  expel.  When  delivH 
ery  to  the  factory  is  but  once  a  day,  the  night's  milk,  after  being  aerated, 
18 cooled  to  70-^  F.  or  less ;  this  is  necessary  to  insure  the  keeping  quality 
of  the  milk  and  its  arrival  at  the  factory  in  good  condition. 

All  cans,  i^ails,  strainers,  and  whatever  utensils  come  in  contact  with 
the  milk  must  be  thoroughly  washed  with  the  aid  of  some  cleanser, 
such  as  soap  or  salt,  rinsed  %vith  boiling  water  or  exposed  to  live  ateam, 
and  placed  where  they  will  be  thoroughly  aired.  By  this  means  they 
are  kept  sweet  and  fice  from  taint. 

The  milk  is  all  delivered  at  the  factory  in  the  morning  between  the 
hours  of  5  and  8  o'clock.  The  night  and  morning^s  milk  sliould  be 
brought  separately, although  it  is  sometimes  rnix^^d  where  the  quantity 
supplied  by  a  patron  is  small.  The  cheese  maker  knows  it  is  his  duty 
to  receive  no  milk  unless  in  proper  condition.  He  stands  at  the  receiv- 
ing window,  and  by  the  use  of  his  eyes  and  nose  is  able  to  detect  any 
impure  milk;  all  such  must  be  absolutely  rejected.  He  must  have  the 
experience  and  force  of  character  to  impartially  perform  this  duty. 
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Upon  the  milk  being  accepted,  it  is  ponred  into  the  receiving  cau^and 
a  small  sample  is  taken  at  tliii>  time  for  tbe  fat  test  to  be  made  later. 

Samplinij  milk.— For  sampling,  a  deep  cylindrical  cnp  holding  about 
1  ounce  m  used*  This  sample  of  milk  is  poured  into  a  bottle  large 
enough  to  hold  12  or  14  times  such  samples  and  bearing  the  number  of 
the  patron  whose  delivery  of  milk  is  sanipled.  One  such  bottle  or  jar 
is  provided  for  every  patron,  A  sample  of  each  i>atron\s  milk  is  jiat 
into  the  proper  bottle  every  day  for  ten  days  or  more,  and  from  this  eora- 
poftite  sample,  as  it  is  called,  the  test  is  made  by  t!ie  Babcock  method 
of  the  fat  contained  in  this  patrun'H  milk.  A  small  amount  of  corrosive 
sublimate,' — about  as  much  as  can  be  taken  on  the  point  of  a  common 
penknife — is  put  into  the  bottle  previous  to  saving  the  first  sample;  this 
prevents  the  milk  fnmi  siainng  and  preserves  it  in  a  snitabh*  condition 
for  testing.  After  sampling,  the  milk  is  weighed  and  the  patron  cre<l- 
ited  with  the  number  of  pounds  of  milk  he  delivers.  The  milk  is  tben 
run  from  the  receiving  can  through  a  tin  conductor  into  the  storage 
vats.     Each  vat  ordinarily  holds  about  5,0fK>  jjounds  of  milk. 

Ucailmj  milk, — The  temperature  of  the  milk  is  then  raised,  heat  being 
applied  as  follows:  Between  the  wooden  part  of  the  vat  and  the  tin 
lining  there  is  an  open  siiace,  which  is  filled  with  water;  the  water  is 
heated  by  steaui  introduced  thruugh  perforated  pipes  running  in  this 
space  along  the  whole  length  of  the  vat.  The  warm  water  thus  sur- 
rounding the  tin  lining  of  the  vat  gradually  raises  the  temperature  of 
the  milk.  Tlie  healing  should  begin  while  the  vat  is  filling  or  as  soon 
as  iilled,  and  should  not  be  done  too  fast.  After  the  required  tempei^a- 
ture  of  82^  F.  to  8(P  F.  is  reached,  the  heating  is  stopped.  The  heat- 
ing of  the  first  vat  usually  begins  at  G  o'clt>ck  or  soon  after, and  all  milk 
should  arrive  so  the  heating  of  the  last  lot  may  begin  not  later  than  8 
o^clock. 

iMerminimj  ripeness. — The  next  step  is  to  ascertain  if  the  milk  is  in 
a  conditifui  ri|>e  enough  to  add  the  rennet,  J'erhaps  the  most  satis- 
factory method  to  determine  the  ripeness  of  the  milk  is  the  rennet  test. 
The  following  specially  prepared  iipjKinitus  is  necessary:  An  enameled 
cup,  graduated  on  the  inshle,  with  a  tine  hole  in  the  bottom,  a  pipette 
of  1  cubic  centimeter,  and  a  small  bottle  marked  on  the  neck.  With 
the  pipette  1  cubic  centimeter  of  rennet  extract  is  measured  into 
this  bottle,  w4iich  is  then  Iilled  witli  water  to  the  mark  im  the  neck, 
not  forgetting  to  rinse  flic  pipette  into  the  bottle.  If  the  extract  u?R'd 
be  of  standard  strength,  this  will  give  a  tiniforin  solution  at  all  times. 
The  cup  is  then  filled  with  milk  and  set  on  the  edge  of  the  vat.  When 
enough  milk  lias  run  from  the  cui)  to  bring  the  surface  of  the  milk 
down  to  the  zero  or  first  mark  on  the  inside,  the  diluted  rennet  Ia 
quickly  added,  tlie  whole  stirred  well,  and  the  cup  left  undisturbed. 
The  milk  in  the  cup  is  closely  watched,  and  us  sc^ou  as  co;iguhtrh>n  t-akea 
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place  it  will  stop  runDing  tliroagb  the  fine  hole  in  tlie  Ixittom  of  tlie 
cup.  Tbe  graduation  <ui  the  inside  of  the  vup  will  siiow  the  amoiuit  of 
milk  whicb  has  run  oot,  and  from  this  the  maker  knows  the  degree 
fif  ripeness  which  the  milk  has  iittiiineti  This  little  operation  reqnirea 
R)me  skill  and  experience.'  The  tempenitnre  of  the  milk  and  the 
btreogth  of  the  rennet  being  always  ntntorin,  the  viiriation  in  the 
amount  of  milk  running  from  the  cup  before  coagulation  takes  place 
will  depend  solely  upon  the  degree  of  acidity  of  the  milk. 

When  the  milk  is  very  sweet  tbe  ripening  process  is  hastened  by 
using  a  small  qnantity  of  clean  sour  milk,  free  from  any  taint.  If  this 
milk  is  thick,  it  is  strained  through  a  cloth  so  there  will  be  no  little 
lamps  of  luppered  milk  put  into  the  vat.  The  milk  shoultt  be  so 
rij»ened  that  it  will  take  from  three  and  one-half  to  four  hours  from 
the  time  the  rennet  is  added  until  the  curd  is  ready  to  press.  The 
degree  of  ripeness  necessary  to  accomplish  this  result  is  only  to  be 
determined  by  experiment  on  the  part  of  the  maker.  The  condition  of 
milk  and  degree  of  ripeness  necessary  will  vary  somewhat  in  di Keren t 
factories,  and  the  cheese  maker  baa  to  use  his  Judgment  at  such  times. 
When  cheese  is  to  be  colored  the  colunng  extract  is  put  into  the  milk 
in  the  vat  and  well  mixed  in  at  least  ten  minutes  before  adding  the 
rennet. 

Handling  ike  eurd, — When,  in  the  judgment  of  the  maker,  tlie  milk 
18  ready  to  proceed,  sudicient  rennet  is  added  to  coagulate  tbe  mass  in 
about  30  minutes.  The  curd  being  set,  it  is  ready  to  cut  when  it  will 
break  clean  over  the  finger.  For  cutting  the  curd  two  forms  of  gang 
knives  are  used,  a  horizontal  and  a  perpendicular  knife,  with  blatles 
about  one  third  to  one-half  inch  apart.  The  curd  is  cut  lengthwise 
aad  crosswise  of  the  vat  with  each  knife.  This  amount  of  cutting 
leaves  the  curd  in  cubes  of  about  one-third  *jf  an  inch  im  a  side.  The 
degree  of  fineness  into  which  the  curd  must  be  i-ut  dejjcnds  on  the 
ripeuess  of  the  milkj  and  is  a  matter  which  must  be  determined  by 
the  manner  in  which  the  moisture  is  expelled  from  the  cnrd  before 
the  whey  is  drawn.  It  is  usually  about  an  hour  and  a  half  from  the 
time  heat  is  applied  to  the  vat  until  the  curd  is  cut.  After  cutting,  the 
curd  is  gently  agitated,  to  prevent  it  from  settling  to  the  bottom  of 
the  vat  and  matting  together.  The  stirring  allows  the  curd  to  shrink 
and  expel  the  whey,  or  a  portion  of  it.  The  kernel  or  small  cube  or 
lamp  of  curd  forms  a  thin  skin  or  film  over  its  surface,  which  prevents 
the  fat  globules  and  other  cheese  constituents  fi'om  working  out  into 
the  whey.  The  stirring  of  tbe  curd  after  it  is  cut  may  be  done  by  a 
hand  tool  called  the  curd  rake.  But  a  better  factory  appliance  for 
this  purpose  is  the  ^^ automatic  curd  agitator,"  which  is  attached  to  the 
vat  and  operated  l>y  steam.  There  are  at  least  three  difierent  ]»at terns 
of  these  agitators  which  do  the  work  more  satisfactorily  than  the  band 


•This  i«  knowu  as  tbe  Marachall  to«t,  the  aimple  apijaratus  being  mid  by  dairy- 
supply  boasea. 


rako.  After  atirriug  tbe  curd  tor  about  ten  minutes  heat  i»  applied 
aijfain  to  the  vat  through  its  water  jacket*  8h>wly  at  first,  as  if  hented 
too  fast  the  pieces  of  curd  would  cook  on  the  outside  aud  thus  bold 
111  the  whey.  After  a  temperature  of  about  92^  F,  is  secured  the  curd 
m  heated  faster  until  the  reqmred  temperature  of  97^  to  lOCP  F.  is 
reached.  This  i^roeesB,  which  is  olteu  rallc^l  *" cooking  the  card,*'  usu- 
ally takes  about  one  hour's  time,  During  the  heatiug  proces^i  the  cnnl 
IB  eontinually  stirred  and  not  allowed  to  get  lumpy  or  to  mat  in  the 
least.  All  the  kernels  must  b«  kept  set>ariite  t^*  insure  an  even  cook- 
ing. After  the  required  temperature  in  reached  the  curtl  is  still  agi- 
tated for  a  few  moments.  The  vat  is  then  covered  to  assist  in  holding 
the  curd  at  an  even  temperature  until  ready  to  draw  the  whey.  If  the 
heat  drops  it  is  a^^aiu  raised  to  the  original  temperature.  It  is  impor- 
tant to  know  when  the  eurd  is  cooked  enough.  This  the  cheese  maker 
determines  by  taking  a  double  handful  and  pressing  together  in  hia 
hauds.  If  on  removing  one  hand  the  curd  readily  falls  ajiart  it  is 
cooked  enough,  otherwise  it  will  be  soft  and  hang  together  in  a  ball. 
When  the  eurd  will  string  about  oue  fourth  to  one-third  of  an  inch  on 
the  hot  iron  the  whey  is  drawn.  The  time  occupied  from  the  beginning 
of  the  cooking  until  the  whey  is  drawn  varies  from  two  to  four  hourS} 
averaging  two  and  one  half  to  three  hours. 

In  using  the  hot  inm  test  a  small  amount  of  curd  is  compressed  in 
the  hand  until  dry.  This,  when  touched  to  a  hot  iron  and  slowly  drawn 
away,  will  leave  tine  silky  threads  sticking  U)  the  iron  if  any  acid  hM 
developed.  The  amount  of  acnl  is  determined  by  the  lengtli  of  these 
strings.  Any  piece  of  bright,  clean  iron  one-half  inch  in  diameter  and 
about  18  inches  long  will  answer  for  this  purpose. 

After  drawing  the  whey  the  cnrd  is  stirred  somewhat  and  thrown  np 
on  each  side  of  the  vat  The  vat  is  lowered  at  oue  end  to  make  au 
incline  to  allow  the  whey  to  drain  away  from  the  curd.  As  the  whey 
passes  off  and  the  curd  becomes  dry  it  becomes  matted  together  and  is 
then  cut  in  pieces  about  <i  inches  square  and  piled  one  on  top  of  the 
other  in  one  end  of  the  vat.  The  curd  is  now  turned  as  often  as  once 
in  ten  or  fifteen  nuiiutes  and  piled  in  larger  piles  as  fast  as  it  will 
allow,  always  keeping  in  mind  the  fact  that  the  surplus  moisture  must 
be  expelled  if  we  wish  Uy  make  a  good-keeping  cheese.  If  curd  is  m  iv 
good  condition  it  is  kept  warm  by  covering  with  a  cloth  and  replied 
occasionally.  The  curd  soon  becomes  tirm,  and  when  a  piece  is  taken 
in  the  hand  it  will  feel  velvety  and  pull  apart  in  flakes.  At  this  stage 
the  curd  will  |)ull  from  three-fourths  to  14  inches  on  the  hot  iron.  The 
curd  is  now  ground  and  salted,  using  from  2  to  'S^  pounds  of  salt  to 
1,(RKJ  pounds  of  milk.  The  salt  is  well  stirred  in  and  curd  allowed  to 
lie  in  tlie  vat,  with  an  occassional  stirring,  until  salt  is  all  dissolved  and 
curd  feels  smooth  and  silky;  it  is  then  ready  to  press.  The  average 
time  occux>ied  fvtmi  drawing  the  whey  to  this  point  is  two  hours,  and 
from  tf^rst  heating  the  milk  to  the  begiuuing  of  pressing  the  time  is  from 
five  to  six  hours. 


There  are  several  kinds  of  mills  for  grindinpr  curd.  The  one  uiost 
comDioiiIy  used  eonsistsof  twocyliuders  i'overed  with  tt^eth  luid  revolv- 
ing toward  ea<'b  other,  which  pick  the  eiird  to  pieces.  The  fnill  fits 
across  the  vat  and  the  eiird  is  irroaud  through  it  into  the  vaL 

The  cnrd  when  ready  lor  pressiiipf  'm  dipped  from  the  vat  with  a  llat- 
sided  cur«i  pail  and  pnt  in  the  hoops,  an  et|iial  atnouiit  being  nn-asured 
into  each  hofip.  The  hoops  are  imniediately  plaeed  In  the  press  and 
pressure  applied. 

There  are  several  kinds  of  lioop>^,  the  most  eoramon  siy.es  !»eing  the 
14|  by  10  ineh  and  the  i;ii  by  0  inch — that  is,  the  hoops  press  cheese 
of  those  Bizes,  The  bandage  is  pnt  on  an  iron  rim  called  a  bandager, 
which  slips  into  the  tup  of  the  lioop  and  holds  the  bandage  in  place, 
with  the  hiwer  edge  of  bandage  turned  in  tor  about  an  inch  ou  the  bot- 
tom of  the  hoop,  a  cap  cloth  being  first  put  in  the  bottom  of  the  hoop. 
There  are  times  during  the  season,  usually  in  the  snnuner  mouths, 
when  curds  have  <i  tendency  to  be  mushy,  and  will  not  become  (irm  if 
piled.  These  curds  are  handled  differently,  being  left  in  the  whey 
longer — ifi  fact  as  long  as  the  niaker  deems  it  safe.  The  whey  is  then 
drawn  ai»d  t^nrd  stirred  thoroughly  until  it  feels  dry*  It  is  then  spread 
oat  over  the  vat,  kept  cool,  and  liandled  often  iu  order  to  expel  the 
moisture*  When  the  curd  becomes  firm  it  is  ground  and  salted,  the 
salt  thoroughly  stirred  in  and  the  curd  put  in  hfmps  and  pressed  at 
once.  These  cnnls  if  alh>wed  to  get  musliy  will  make  what  is  known 
^  as  an  oily  cheese.  The  cause  of  this  is  found  to  be  due  nuxinly  to  a 
H   lack  of  the  proper  pniportion  of  casein  in  the  milk. 

Prejisinff  ami  rurhig, — The  pressing  of  tlie  cheese  is  done  lightly  at 

Hrftt  and  afterwards  the  pressure  is  gradually  increased.     After  pressing 

B  about  an  hour  the  cheese  is  taken  out  and  turned  over  in  the  hoops,  the 

^fchiilid a gt!  carefully  turned  down  anrl  cap  cloth  put  on  smoothly.     Pres- 

HHre  is  then  aijplie*!  stronger  and  ol'tener  until  the  limit  of  the  press  is 

H  reached.    The  cheeses  are  kept  under  the  pressure  for  sixteen  or 

eighteen  hours,  wiieii  tliey  are  taken  out  of  the  hoop  and  placed  in  the 

curing  room.    The  cap  clotlis  are  left  on  the  cheeses  until  they  are  ready 

I  for  market. 
The  curing  room  is  built  with  a  wind  proof  wall  to  guard  against 
sadden  changes  in  temperature,  and  provided  with  tight  windows  and 
bliuds.  The  room  is  kept  as  nearly  as  i>ossible  at  a  tcmj>eratnre  of  Oo'^ 
to  7(P  F.,  and  should  lie  well  ventilated,  so  that  the  cheese  may  cure 
properly  and  have  a  clean  tlavor.  The  room  should  have  tahles,  upon 
which  the  clieescs  are  turned  and  wijhhK  Tiie  cheeses,  after  being 
placed  in  tlte  curing  room,  are  turned  over  every  morning  and  kept 
clean  and  free  from  mold  and  dirt;  the  tables  are  also  wiped  clean, 

■  using  some  canvas  clotli  tor  this  jmrpose.  The  curing  room  is  darkened 
during  the  day  to  keep  it  free  trom  flies;  in  warm  weather  the  windows 
and  blinds  are  closeil  in  the  daytime  to  exchnle  the  heat,  and  thrown 
open  at  night  to  <*otd  tht*  room.  The  cheeses  remain  in  the  curing  room 
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on  an  average  of  tlire<*  to  four  week8.  Tbe  coiulitions  goverDiii^ 
vflriiition  in  leiigtli  of  time  are  ilue  to  tlie  »liii*ereii(!es  id  the  niantttnr- 
tare  of  tlie  clieese,  temperature  of  curing  room,  and  the  state  of  the 
chee^se  market. 

When  ready  for  market,  the  cap  cloths  are  renioved  j>om  the  chc 
aud  they  are  boxed;  a  weido  board  is  plaeed  in  the  bott<im  uf  each  box 
and  one  on  top  of  eaeh  eljeese  put  in  tiie  box.  The  boxes  are  evenly 
triinrned  to  within  one-eightli  to  onefourth  of  an  iueh  of  the  top  of 
the  eheees  and  the  cover  pnt  on.  The  oHieial  State  brand  is  pot  on  the 
top  *>f  both  the  cheese  and  the  box,  and  the  mannfac'turer's  or  fa^'tory 
brand  is  also  tisiially  put  on  the  box. 

The  foregoing'  is  a  destrripf  itm  of  the  latest  improved  methods  prac- 
ticed in  factories  in  the  State  of  iJJew  York,  where  cheese  of  the  usual 
0O-l>ound  Cheddar  form  and  style  is  niacJe,  principally  for  exjMjrt. 

Cheese  for  liome  trade  is  made  in  the  siime  way,  except  that  the 
whey  is  drawn  otV  as  woon  as  the  curd  shown  anj'  acid  by  the  hotirou 
test*  The  curds  are  well  matured  in  the  vat  aud  salted  with  about  2 
pounds  of  salt  for  every  l^OOC)  j>ound8  of  milk* 

METHOB   OF   APPORTIONING    DITIDENDS    VPO^i    THE    FAT-TEST    BASIS. 

The  custom  as  to  time  of  settlement  for  milk  supplied  by  patrons 
varies  soniewimt  with  different  factories.  In  most  i-ases  computiitious 
are  made  and  settlements  reached  every  two  weeks,  although  some  use 
monthly  periods.  Each  settlement  is  made  for  a  detiuite  period  of 
manufaeture,  and  after  the  cheese  made  in  that  jjeriod  has  been  cured, 
shipped  J  sohl,  and  j)aid  for. 

The  fjuantity  of  milk  which  eaeh  jiatron  has  delivered  during  the  time 
included  in  any  settlement  is  taken  from  the  daily  records.  The  teat 
reeords  ft^r  the  same  period  i^dve  the  average  per  cent  of  fsit  which  the 
milk  contained  tlurins  the  time,  ascertained  from  fat  tests  of  the  com- 
posite samples.  The  total  quantity  of  milk  delivered,  multiplied  by 
the  averafi:e  per  cent  of  fat,  |:^ives  the  number  of  pruiuds  of  fat  deliv- 
ered by  the  patron  during  the  i>eriod  considered.  This  is  the  basis  for 
settlement.  From  the  frross  receipt s  for  cheese  sold  for  the  period  the 
expense  of  manufaetnrinK  is  deducted  and  the  net  proceeds  of  sale^^are 
divided  by  the  total  number  of  pounds  of  fat  delivered  by  all  the 
patrons  dnrin^j  that  period;  the  quotient  is  the  net  amount  for  each 
pound  of  miik  fat  which  has  been  realized  by  the  sales  of  cheese.  Ench 
patmn  is  to  be  paid  at  this  rate  for  the  number  of  pounds  of  fat  eon- 
taincil  in  the  ndlk  furnished  by  him. 

For  illustration,  take  tl»e  examples  following,  t^)  cover  a  periml  of  one 
month:  A  delivers  duriiig  the  first  ten  days  of  the  month  1,500  poumU 
of  milk  testing  3.2  per  cent  of  fat;  during  the  next  ten  days  1,700 
pounds  testing  3  per  cent,  and  during  the  hist  ten  days  IJMM)  i>ounds 
testing  3.1  per  cent.  B  delivers  during  the  first  ten  days  li^.ltK)  pounds 
uf  milk  testing  3.<]  per  c^ent;  the  next  ten  days  2,l(n}  pounds  testing  3.5 
per  cent,  and  tlie  last  ten  days  -,8U0  pounds  testing  3.7  per  cent*    C 
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deKvers  2,000  pounds  testing  4  per  cent,  the  first  .ten  days ;  2,200  pounds 
testing  4.1  per  cent  the  next  ten  days,  and  2,400  pounds  testing  4.2  per 
cent  the  last  ten  days.  We  find  the  total  of  milk  delivered  by  all  to 
be  19,400  pounds;  total  number  of  pounds  of  fat,  707.7.  Supposing 
that  from  this  milk  1,940  pounds  of  cheese  was  made,  selling  at  10 
cents  per  pound,  the  following  figures  will  be  found  upon  the  record 
books  of  the  factory: 

6ro08  receipts,  1,940  pounds  of  cheese,  at  10  cents $194.00 

Deduct  cost  of  making  and  furnishing  cheese  at  $1  per  hundredweight. .  19. 40 


Net  proceeds  to  be  paid  to  patrons. 


174.60 


$174.60  divided  by  707.7,  the  total  pounds  of  fat,  gives  the  net  price  per 

pound  of  fat  to  patrons  as $0.24671+ 

Average  per  cent  of  fat  in  all  milks 3.644- 

Number  of  pounds  of  milk  to  1  pound  of  cheese 10 

Settlements  with  individual  patrons : 


MUk. 

Fat. 

Payment 
or  divi- 
dend. 

A: 
First  10  days 

Pounds. 
1,500 
1.700 
1,000 

Percent. 
3.2 

Pounds. 
48 
51 
49.60 

Kext  10  days 

U^tiPdnyv  

4,800 

148. 60,  at  $0.24871 

$36.66 

B: 
First  10  days 

2,500 
2,700 
2,800 

3.6 
3.6 
3.7 

90 

94.50 
103,60 

Next  10  days 

Last  lOdays 

8,000 

288. 10,  at     .24671 

71.08 

C: 
First  10  davs 

2,000 
2,200 
2,400 

4 

4.1 

4.2 

.80 
00.20 
100.80 

^^\t  10  dayn ..,,,-,.,., 

Last  10  days 

6,600 

271      ,  at     .  24671 

66.86 

Total 

174.60 

I 

A  statement  similar  to  the  following  is  given  monthly  to  every 

patron : 

Sepiemher  dividendf  1895. 

Mr. A : 

Nomber  of  pounds  of  milk  received  from  your  f  1, 500  pounds,  3. 2  per  cent  fat. 

dairy  during  the  above-uamed  month,  given  in  J  1, 700  pounds,  3. 0  per  cent  fat. 

separate  amounts,  with  per  cent  of  fat  in  each,  ]  1, 600  pounds,  3. 1  per  cent  fat. 

as  shown  by  the  Babcock  test :  ^ 

Total Milk,  4.  800  pounds;  fat,  148.60  pounds. 

Average  per  cent  of  fat  in  all  milks  delivered  at  the  factory  during  said 

month per  cent..       3. 6l-|- 

Amount  of  milk  required  to  make  1  pound  of  cured  cheese  during  said 

month pounds . .  10 

Average  price  per  pound  received  for  the  cheese  made  during  said  mouth . .        $0. 10 

Net  price  per  pound  of  fat $0. 24671 

Amount  of  cash  now  paid  to  you,  being  in  full  for  the  milk  delivered  by 

you  during  said  month,  after  diulucting  rny  charge  of  $1  per  100  pounds 

for  making  the  cheese  and  furnisbing  materials $36.66 


By  this  stfitemeiit  tlie  patron  can  see  how'  niiicli  U^  lias  delirered 
duriiifr  each  period  covered  l>y  the  sales,  iiiid  the  testing,  and  the  fjer 
cent  of  fat  in  liis  milk  durin^^  that  period.  He  can  aim  compare  the 
[)cr  cent  of  fat  in  his  milk  with  the  average  of  nil  milks  delivered  at 
the  factory  during  the  mouth. 

In  changing  from  the  old  method  of  paying  for  all  milk  alike  by  its 
weigh!  to  the  fat  basis,  the  (|uc«rifai  was  bmnght  before  our  putrotit*  at 
tlieir  regnlar  annual  meeting  and  thorougldy  ex|»laincd.  The  patrons 
had  been  informed  some  little  time  previou:*  to  the  meeting  of  the 
intention  of  taking  some  action  in  the  matter,  and  several  of  them  bad 
given  thouglit  and  study  to  the  new  uicthnd  aud  w  ere  prejiared  to  dis- 
cuss the  question  intelligently.  After  a  tliorough  exchange  of  opin- 
ions a  majority  were  in  fii vor  of  iidoptiug  the  new  method. 

During  the  first  year  of  usitig  the  test  the  patrous  made  little  objec- 
tion to  its  use,  ineferring  tf)  give  it  a  hdr  trial  and  ur»te  the  elTects,  The 
conclusion  reacheti  by  the  piitrous  nftcr  this  trial  was  clearly  shown  at 
the  next  annual  meeting,  when,  witli  but  a  single  objection^  it  waft 
voted  to  coutiiine  the  test  method.  At  the  present  w^riting,  after  threi' 
years'  practical  use  of  the  Babcoek  test,  the  patrons  wfmld  not  consent 
to  a  return  to  the  old  methotl. 

The  iutrodn<^tion  of  the  fat  basis  has  resulted  in  a  general  improve- 
ment  <)f  tin*  interests  of  our  fartory  and  tht^  jmtrous.  The  quality  of 
the  milk  being  an  important  fact^ir  in  deteriniaing  itjs  value  lu\»  led  to 
a  more  systematic  method  of  breeding.  A!nu>st  every  dniryman  and 
patron  is  giving  m(>rc  thonghi  to  the  i>riouiples  gtrveriiiiig  breeding  ami 
is  endeavoring  to  produce  a  herd  giving  a  large  amount  of  milk  of  the 
beat  qnality,  lie  also  feels  more  interest  in  his  w*jrk  and  consequently 
his  milk  is  better  caretl  foi*  anti  delivered  at  the  factory  in  better  con-  | 
ditiou.  The  cheese  maker  is  thus  enabled  to  produce  a  finer  quality  of 
cheese  and  also  to  show  nu  increase  in  the  amount  of  cheese  manufac- 
tured from  every  100  ptmnds  of  milk. 

This  basis  of  settlement  is  certainly  far  more  equitable  as  well  A» 
better,  because  of  tlie  results  stated,  than  the  one  so  long  in  use  and 
still  adhered  to  by  many  factories.  Canadian  authorities  now  olaim^ 
how  ever,  that  it  is  not  quite  fair  to  depend  njwu  the  fat  content  of  the 
milk  ahme,  but  that  the  casern  sbonld  also  betaken  into  consideration* 
More  time  and  experience  is  necessary  to  consider  this  proposition  for 
a  farther  change  in  the  basis  of  settlement  with  patrons. 


APPENDIX. 
TABLES  OF  CHEESE  PRODUCTION  AND  TBAPPIO. 

No  trustworthy  record  of  receipts  in  the  city  of  New  York  were 
made  previous  to  1865.  Down  to  1878  the  record  runs  from  January 
to  January;  but  from  May  1, 1877,  the  record  began  to  be  compiled 
from  the  ox)ening  of  a  new  season  in  the  receipt  of  goods,  and  Table 
No.  I.,  is  arranged  accordingly. 

Tablk  No.  I. — New  York  receipts  of  butter  and  cheese  {in  packages). 


Yeta-. 

BntteT. 

Chc««e. 

Year.                  ' 

Butter. 

Ch«... 

IMS.. * .,- 

«0f7, 138 

4^3,  oei 

5G1,  7B1 

SCIS.90« 

645, 1&5 

SS2,S73 

4S0,  7B7 

473.351 

mt,  7GI 

«05,  430 

L0ft»,i99 

1,  292.  577 

l,^9,75» 

1,282,902 

1,  4l»e,  475 

L  508.  659 

""'742.441 

1,  Malta 

1,  138,  5i4 
1,335,522 

t4fis.ur>e 

1,331. -250 
l.542,ir?2 
l,HOfi.(km 
2.u:jfi,408 
2.321331 
2,17J.*I17 

2.  mK  iSOl 
2.5fla.«5;i 
2.  309,  IGH  ' 

1880 

1,494,015 

1,  42:j.  tit 

1,  2m.  872 
1,517.  8]« 
1,  flia,  2?0 
1,033,852 
1,0*1.918 
1,800,447 
1,774.374 
2.W2,11S 
l,S43.ttJa 
L780.IJ28 
1.6ft4,19g 
t,7U,4«fi 
1.7<>S.578 
1,923,001 

1  833,  078 
2.830,586 

18M,. «....<.. ...,., 

1B«1  ..„,..**,....,. 

inx. — . .. 

1^83-   ...,*,*,  — ,,- 

2.2H0,390 
2,480,013 

um.... .—..-.-„.,_*. 

1883  ......,..- ,._.. 

iie»,... 

}mi  ..* 

*A  441,  501 

IITTO , 

18385   ,....,.*.......„..„ 

2,  09LHS2 

WTl.,. .,.. 

1880 

l,8til.4S7 

IKTi. ..,.-... ..— .. 

18S7  ...,.,-.,,**.„...-.- 

2.070.37* 

jffj3.. .._...__.. 

1H88  .................... 

l,fl50. 176 

1b74..-,, „..,,„,. 

Ig80 .., _-* 

1,  flS3, 522 

1K*,...„. 

IgJHJ..,,. ..*....,.. 

I,  S54. 448 

l^TS _ 

1891 

]«.^2,572 

16T7.*.,-^.  *...*,.. .*****. 

1^2,.. ....,**._ 

l,{Hi$,029 

lIirl.l«77,toM*jl,li78. 

1693. ,...,....„.. ,,..,„ 

1,5^.468 

,  18^4 .„.. 

1,A13,  3it5 

l^Jt, --,„.....,..,.,- 

189ft  ,... ,. ... 

1,  £50,000 

Table  No.  U.^Tranmctiona  of  the  VHca  Board  of  Trade, 


i?n, 

lfiT2 
1173 
lf74 
1S7S 
1870 
1877 
1^ 

1*79 ,  301.550 

1880 288.827 

18K1 240.746 

UW 220,502 

1883 1  264,628 


315,  641 
320, 796 
B25, 062 
387.485 
409,564 
441.386 
:^5.  631 
urJ,  434 
248,  470 
217.  768 
273, 896 
2!  8. 545 
190, 038 


fL  988,  538 
1,531,159 
1,773,885 
J  415.581 
■J  187, 071 
'-•  294, 500 
I  948.207 
I  889. 666 
I  390.935 
1  260,  484 
1,555,455 
1.002,850 
895, 649 


pound,  j    P"^®*- 


Cents.  I 
10. 5  , 
7.955  I 
9.07  1 
10.35  i 
8.9 

8.664  ' 
8.42  I 
8.85  , 
9.63 
9.647 
9.465  I 
7.648  1 
7.855  I 


Centg. 
8    t4)12X 
5         lOl 


ll 


Table  No.  III.— Transactions  of  the  Little  Falls  Board  of  Trade, 


Tear. 


Number 

■        of       i 

lioxes.  ' 


™-  FSl'SK': 


lg75 158,222 

1876 177,27:^ 

Wn 222,847  $1,547, 

1878 1  281.618 

1879 244,943 

1890 248.704 

MKl 253.025 

U82 213,175 

US3 244,102 

18M '  226.196 

Jgfii I  208.067 


204"! 


Cents. 
12.5 
10.83 
11.819 


1,149. 
1.714, 
1, 653. 
1.468, 
1,581, 
1.407. 


566 

86:) 

76« 
836  , 
980  I 
391  , 
006 


7.822 
11.402 
10. 893 
11.484 
10.79 
lU.  37 

7.  935  I  5J 


CenU. 
10^tol«(     I 


I? 


14 

^*l  'I 

12*!, 

14i 
13 
12i 

1:4  1 
13     I 


Year. 


.  Number' 

of  Value. 

'  boxeH. 


I 


1886.... 
1887.... 
1888.... 
1H89.... 
1800.... 
1891... 
1892.... 

1893 

1894. 
1895. 
1890. 


I 


209. 135 
229. 017 
239,085 
265, 224 
245,059 
236. 240 
206.058 
197. 865 
202.  028 
150,207 
120, 754 


^Tf'J^gfJ  Range  of 
price  per'    ^.j*^- 
pound.  I    P^»*^«*- 


$1, 139. 367 
1,514,106 
1,245,093 
1, 337,  776 
1.181.836 
1,202,788 
1.218.662 
i.lor.,3:J7 
1,088.474 
714.684 
564,  259 


Cents.    1 

Cents. 

9.08    ! 

6  to  12i 

10.36     1 

7         13 

8.95 

7         11 

8.7       1 
8.36    1 

7         10| 
6         1U| 

8.5.5     ' 

7         iV 

9.15    ; 

7        in 

9.5 

8       3 

9.096  ! 

7I   ■ 

7.93 

^    ■ 

7.788 

'  1 

^^ 
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Table  No.  IV. — Transactions  of  Watertown  Board  of  Trade. 


Year. 

Knmber 
of  boxeB. 

Average 

price  per 

pound. 

1 

j                     Year. 

Number 
of  boxes. 

1879 

1     Cents. 
50,813           7. 10S 

'  1886 

57, 462 

1880 

60,291 
55,061 
56,807 
65,201 
04,373 
47,083 

11 
9 

10.08 
10.288 
9.09 
7.75 

1887 

42. 376 

1881 

1888  

63,  331 

1882 

:  1889 

03, 778 

1883 

:  1800 

106,  068 

1884 

1  1804...' 

91. 207 

1885.. X 

1  1895 

98,845 

1 

Average 
price  per 
pound. 


Cmts. 
9.08 
0.63 
9.23 
8.82 
8.4 
9.26 


Table  No.  V. — Production  of  cheese  in  New  York  State  by  counties  {in  pounds). 


County^ 


Altegany - 

ChAut«u4|aa.>. 
Cbemmgu.^-.- 
BriB  * ,,,... 

leiTi^rij^iii .« 

Lewlt  ......*.* 

Oneida 

OMWfrgO . 

Ot  Hugo, ..,,...  ^^ 
StLavrti9iDC«.._ 
WyomiDg,,*,.*. 


1845. 


8,2108,706 
3,  802,  314 


3,277/750 

i,*2si.9fj 


1855. 


1,145.  391  i 
1,3^2,963 
2,271.8e0 
1,  one,  331' 
4.343,  Swy 
a,54K.O0& 
I.I&2,71W 

s,  ue7,  auoj 


5,  218,  7H4| 
1,340,545^ 
2,049.673 
1,596.450 
1,007,359, 


1,(M4.97S 
1.717.184 
1,108.361 

0,008,510 
2,819.45^ 
1,^96,741 
2;,  087, 504 
3,311,114 
075.461 
l,S3i,493 
1,672.989 


1860. 


939, 
1,a57, 
1,153. 
1, 146, 
3.  278. 
10,901, 
4,773, 
2,ttlt, 
2,589. 
3.  519, 
)J08, 
%  161, 

981, 


1866. 


1L5 
348  „ 
257 
5^i8  1, 
276 
522,  3, 
IU9'  3, 
775  J, 
902  3, 
7:J2  8. 
IS6  1. 
1, 
88T 


1870. 


101,  374 

782.257 
879,  AU 
43S.774 
526.  2eS' 
357.546 
171,721 
4«2,  057 
107.018 
46&,  182 
5SB,591 
332,615 
416,011 


1B93. 


220,8fl(J 
KH9, 132 
773.  8:J0! 
280.114 

5(ja,  oral 

5,101,654 

2,  M5.  fli^ 

ft77,547 

280,776 

1,22M,450 

1.089,228 

820,430 

700,935 


ti,  543,8110' 
13.202,019 

3,  201.  027 1 
3,mJ,432! 
4,95t4,412 

12,364,012 

12.081,  ea8 

8.  KM,  344 

4,  833,  ttOU 
Ki.&fi7,*42. 

7,  034.  7119, 
7,  CIB4.  850 
14,  7aO.  27« 

5,  148,  340 


\_ 


6,o]4,  m 

lL,3:{(U5i 

2,  B69,  H73 

5.  212,  m.il 

3.  mi.  513 
to,  U78,  flaw 

0.  Bfi-J.  hil 
8.  Silt.  :jd9 
4,8U5.4:U 
11.7*4.207 
fl,  «W,  ti74 

6,  UP9,4G6 
U,  5i«2,l*80 

U,  6U5,  072 


Notes.— The  fl^rea  for  1865  represent  only  the  cheese  made  in  factories. 

The  fiffures  for  1870  represent  only  the  cheese  made  in  private  dairies. 

According  to  the  latest  statistics  these  counties  rank  in  the  following  order  in  regard  to  production : 
1,  Oneida;  2,  St.  Lawrence:  3,  Cattaraugus;  4,  Herkimer;  5,  Jefferson;  6,  Lewis;  7,  Allegany;  8, 
Oswego;  0,  Otsego;  10,  Chenango;  11,  Madison;  12,  Erie;  13,  Wyoming;  14,  Chautauqua. 
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TBE  DAIRY  INDUSTRY  IN  NEBRASKA,  SOUTH  DAKOTA, 
AND  NORTH  DAKOTA. 


HISTORICAL. 

The  dairy  industry  in  the  States  of  Nebraska,  Soath  Dakota,  and 
-^^orth  Dakota  is  m  a  comparatively  new  and  formative  condition,  as 
^^Te  large  portions  of  the  States  themselves.  But  agencies  have  already 
^^^^en  created  for  assisting  in  the  development  and  improvement  of  dairy- 
■^  ^g.  Each  of  these  three  States  has  its  organization  for  joint  eflfort  by 
^^  liose  engaged  in  this  branch  of  farming. 

The  Nebraska  Dairymen's  Association  resulted  from  the  enterprise 
^^f  a  few  men,  and  started  in  the  year  1885  with  J.  Dixon  Avery  as 
^^resident  and  H.  H.  Wing  as  secretary.    (The  latter  is  now  at  the  head 
'^)f  the  dairy  department  of  Cornell  University.)    This  association  held 
Its  eleventh  annual  convention  at  Lincoln  in  December,  1895.    It  is  gen- 
erally considered  that  the  work  of  the  organization  has  been  effective 
and  has  decidedly  raised  the  average  quality  of  Nebraska  butter.    The 
State  has  recognized  this  usefulness  by  appropriating  $1,000  a  year  for 
the  association,  beginning  with  1890.    It  is  stipulated  that  at  least  2,000 
copies  of  the  proceedings  of  the  annual  convention  shall  be  printed  and 
distributed.    Particular  activity  has  been  shown  by  the  association  in 
recent  years.    It  has  provided  for  the  expenses  of  a  dairy  speaker  at  a 
dozen  or  more  farmers'  institutes  annually,  has  issued  good  reports,  and 
also  distributed  circulars  of  information  as  occasion  required.    Much 
of  this  evident  enterprise  is  credited  to  the  present  secretary,  S.  C. 
Bassett,  of  Gibbon,  who  is  cordially  supported  in  his  good  work  by  the 
president,  E.  F.  Howe,  of  Crete,  and  by  a  wide-awake  board  of  directors* 
The  South  Dakota  Dairy  Association  was  organized  in  1892,  and  held 
its  fifth  annual  convention  at  Huron  in  January,  189G.    The  president 
is  A.  H.  Wheaton,  of  Brookings,  and  the  secretary,  VV.  F.  T.  Bushnell, 
of  Aberdeen.    No  State  aid  is  yet  given  to  the  association,  but  the  last 
annual  meeting  was  well  reported  through  the  enterprise  of  the  Dakota 
Farmer,  of  Aberdeen. 
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The  Komn^aSola  State  Dairymen  s  Association  lieM  its  Bec?onC 

annual  meeting  iu  February,  181i(i,  at  Fiirgo.  J.  P.  Power  is  presideiit- 
untl  E,  E.  Kaufman  is  secretary.  The  latter  is  dairy  instractor  at  the 
State  Agricultural  College.  Although  in  irs  infancy,  this  association 
has  made  a  good  start,  and  its  proceedings  have  been  published  by  the 
8tate  department  of  agriculture  and  labor,  whose  head,  A*  B.  Laughlin, 
is  ex  officio  State  dairy  commissioner. 

In  all  three  States  there  have  been  farmers*  iuatitntea  held  for  some 
years,  and  the  dairy  has  beeu  given  fair  eausideratiou  in  the  selection 
of  to|>ics  for  disi'nssi<m*  Tlie  Statt^  university  and  agricultural  coh 
leges  encourage  these  meetings  and  furnish  lecturers.  They  are  al8^> 
materially  aided  by  the  liberality  of  the  railroads.  The  latter  might 
well  do  more  in  this  direction,  as  it  is  phiinly  in  their  own  interest 
to  foster  any  kind  of  educatiooal  meetings  among  the  farmers*  Iu 
Nebraska  the  institute  work  is  well  organized,  although  without  State 
aid.  In  the  IJakotas  the  work  is  not  so  systeruatically  done  and  there 
is  great  room  for  improvement. 

No  dairy  journal  is  published  iu  any  of  these  States,  and  none  appear 
to  be  largely  read  amoug  their  farmers.  Tlie  geru^^al  agricultural  papers 
jive  more  or  less  attention  to  dairying,  and  a  number  of  the  coaniy  and 
hKal  xKipers  do  likewise.  There  is  opportunity  tor  much  usefulness 
through  these  channels,  and  it  is  suggested  that  the  State  dairy  asso- 
ciations might  accomplish  great  good  by  preparing  weekly  a  column 
or  80  of  well'Selected  dairy  literature  and  distribntiug  it  to  the  local 
journals,  which  would,  in  nearly  all  cases,  be  glad  to  get  this  material 
and  use  it.  The  expense  of  such  au  undertaking  would  be  moderate 
and  would  be  fully  justi lied  by  the  missionary  efleet. 

In  the  line  of  technical  dairj-  instruction,  the  Dakotas  are  in  advance 
of  Nebraska.  Lectures  on  dairying  are  given  in  connection  with  the 
agricultural  course  antl  the  ** short  course"  at  the  Nebraska  St4it6 
university  at  Lincoln,  and  these  are  accompanied  by  a  few  practical 
exercises.  It  is  said  to  be  the  purpose  of  this  iustitutiuii  to  soon  erect 
a  dairy  building  and  operate  a  small  creamery.  At  tlie  State  college 
at  Brookings,  S.  Dak,,  there  is  a  neat  little  creamery  in  operation,  and 
instruction,  both  theoretical  and  practical,  is  given  in  tlie  making  of 
butter  and  cheese.  A  cheese-curing  room  is  a  nnich' needed  addition, 
and  tnr  this  climate  such  a  ix>om  should  be  built  half  uruler  gnmnd. 
The  citizens  aad  corporation  of  Fargo,  N.  Dak.,  contributed  the  funds 
necessary  to  build  a  commercial  creamery  in  connection  with  the  State 
igricultural  college  at  that  place.  This  is  well  managed  and  forms  the 
^Tjasis  for  a  yearly  course  of  creamery  instruction,  and  also  a  three 
months'  course  in  the  winter. 

The  conditions  prevadntg  in  all  these  States  are  such  that  much 
more  good  might  be  accomplished  by  penimbulating  dairy  schools, 
operating  a  month  iu  a  place,  atter  the  plan  successfully  followed  in 
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bghnd,  Ireland,  and  Belgiam.  The  number  of  persons  who  might 
Urns  bQ  instracted  is  very  large  as  compared  with  the  few  who  are  able 
to  attend  the  college  courses,  aud  the  great  need  at  present  is  to  reach 
the  isolated  private  dairymen  or  farm  dairies  and  improve  their 
methods.  The  creameries  and  factories  can  supply  themselves  with 
expert  butter  and  cheese  makers  with  comparative  ease. 

FABM  DAIRYING  AND    CREAMERY   PATRONS. 

In  Xebraska  dairy  farming  has  been  well  established  in  the  easteiii 
half  of  the  State,  aud  especially  in  the  southeastern  portion.  It  is  also 
carried  along  the  southern  counties  of  the  State  almost  as  far  as  the 
eastern  boundary  of  Colorado.  An  exceptional  dairy  district  is  found 
in  some  of  the  northwestern  counties.  There  are  comparatively  few 
of  the  farmers  as  yet,  however,  who  really  make  a  si>ecialty  of  this 
brauch  of  agriculture.  IVIost  of  them  milk  only  3  or  4  cows,  or  half  a 
<lozcn  at  the  most,  and  if  they  do  not  sell  milk  or  cream  their  surplus 
butter  generally  goes  to  the  local  storekeepers  in  trade  and  finds  its 
vay  largely  to  the  "ladlers"  or  dealers  in  promiscuous  butter.  The 
litter  report  quite  an  improvement  in  the  quality  of  farm  dairy  butter 
JDade  in  the  State  during  the  past  ten  years. 

Sarpy  County,  on  the  eastern  boundary  of  the  State,  is  quite  promi- 
nent in  dairying.     One  tenth  of  the  farmers  are  dairymen,  keeping  an 
average  of  12  cows.     Nine-tenths  of  these  animals  are  grades  and 
^^arly  one-tenth  are  of  fall  blood.     The  milking  period  is  nine  months. 
*^lie  pastures  consist  of  blue  grass,  timothy,  and  the  native  grasses  of 
^Ue  prairie.     Winter  care  and  feeding  is  good  and  constantly  improving. 
^X'om  3,500  to  .■*,000  pounds  of  milk  j)er  cow  is  expected  in  the  season. 
-*^lie  milk  is  set  in  stone  Jars,  tin  pans,  and  deep  cans 5  a  few  hand  sej)- 
^^ators  are  used.    The  farmers  iind  markets  for  their  butter  in  Omaha 
^tul  vicinity  and  sell  to  private  customers  at  -0  and  25  cents  a  pound; 
^'^jtfne  contract  at  20  cents  for  the  year.     In  a  few  cases  25  and  30  cents 
5^  ave  been  regularly  paid  for  a  superior  article.    The  i)roximity  of  Omaha 
^^tlie  chief  incentive  to  the  dairy  development  in  this  county. 

In  Platte  County,  in  the  central  eastern  section,  about  one- fourth  of 
^Le  farmers  make  a  specialty  of  dairying,  and  their  herds  average  20 
^  25  cows.  The  pasturing  season  is  for  four  or  five  months,  and  the 
stable  feeding  embraces  ground  corn  and  oats,  hay,  corn  stover,  and 
millet.  Milk  is  generally  deep  set,  and  some  separators  are  used. 
Swiss  cheese  and  soft  forms  of  cheese  are  made  to  a  considerable  extent 
in  this  county. 

A  little  farther  west,  in  I^oone  and  (Ireeley  counties,  dairying  is  still 
a  side  issue  and  mainly  confined  to  the  vicinity  of  creameries.  Farms 
will  average  about  5  cows,  and  these  are  niilk('<l  not  more  than  eight 
months.    The  i)asturing  season  lasts  live  or  six  months,  the  natural 
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ses  of  thiit  n^gion  beinif  excellent  nnd  the  cliief  reliance.  In  winter, 
kw  stacks  ami  Ktitik  fields  replace  the  pastures,  but  some  hay  and 
grain  are  fed,  and  the  building  of  several  sihrn  during  1S95  indicates 
increased  interest  in  tlairyiii;Lr  aiitl  a  better  appreciation  of  the  efforts 
necessary  to  saecess,  Most  of  the  milk  is  produced  between  April  aiul 
October,  and  there  is  little  activity  in  winteTr  Jersey  and  Holstein 
blood  Is  seen  in  the  herds,  bnt  an  annual  milk  production  of  2,5<K> 
pounds  is  accepteti  as  satisfactory.  Deep  setting  of  milk  is  prttcti 
and  the  butter  produced  sells  at  7  to  15  cents  per  pound. 

Ill  the  southern  and  soutbeasteru  part  of  the  State,  in  the  countii 
Ironi  Adams  to  Jetierson,  only  5  per  cent  of  the  f^irmcrs  are  reported 
engaged  in  dairying.  These  keej)  from  5  to  1 0  cows  to  a  farm.  Two  acres 
are  represented  as  carrying  a  cow,  on  natural  piisture^  but  an  estimate 
Pof  3  acres  to  a  cow  secnis  more  general  and  reliable.  The  pasturing 
season  runs  through  six  months,  if  not  uncommonly  dry,  and  the  cows 
are  milked  only  seven  or  eight  mouths.  Winter  care  is  poor,  with  little 
feeding  except  at  stacks.  Yet  one  l^irmer  who  has  improved  stock 
says  be  is  able,  by  soiling,  to  make  1  acre  supimrt  a  cow,  and  be  adds: 
^*My  experience  in  Nebraska  is  that  if  otie  keeps  good  cows  and  feeds 
them  well  they  are  as  proiltable  as  in  any  other  State." 

Personal  observation  appears  to  justify  this  last  o|>inion,  at  least  for 
the  counties  of  Nebraska  lying  east  of  Adams,  lint  it  seems  necessary 
to  resort  to  soiling,  more  or  less,  for  satisfactory  results,  and  mora  use 
should  be  niade  of  alfalfa,  if  it  will  grow  as  indicated  by  nnmen>aBt 
trials.  The  dry  seasons  to  which  tlds  region  is  more  or  lesf  subjected 
kill  off  the  tame  pastures  badly,  ami  it  is  very  unwise  to  break  up  the 
native  prairie  sod  unless  one  is  prepared  to  resort  mainly  to  soiling  as 
a  substitute. 

The  conditions  ai>plyiiig  to  Adams  County,  as  above,  and  to  Webster, 
immediately  south  oIl  it,  also  apply  to  the  double  tier  of  counties  extend 
ing  westward  from  these  along  the  southern  border,  at  least  halfway 
across  the  State. 

Some  exceptional  conditions  are  reiM>rted  from  northwesteru  counties, 
especially  Boone  an<l  Sheridan.  Tliis  region  was  settU'd  in  188r>  and 
continuous  wheat  growing  was  practiced  until  stopped  by  droughts  and 
low  luices.  Now  about  half  the  farjBcrs  keep  cows,  from  2  to  0  or  8, 
possibly  averaging  6,  A  few  herds  are  reporteil  of  15  to  20  cows  eaclu 
Most  of  the  cows  are  grade  Shorthorns,  and  they  are  milkeil  eight  or  ten 
months,  although  they  have  fresh  jKisture  oidy  about  five  months.  The 
feed  consists  of  the  native  butlalo  and  other  grasses,  which  cure  upon 
the  ground,  so  that  a  sort  oF  unbarvested  hay  is  available  in  the  fields 
or  on  the  range  during  most  of  the  winter.  If  covered  with  snow,  hay, 
cornstalks,  and  perhaps  a  little  grain  are  fed  under  sheds.  Deep 
setting  is  the  i^revailing  wuy  for  liandling  the  luilk,  and  ITiO  pounds  of 
butter  in  a  year  is  a  usual  product  per  cow,     Some  of  this  butter  l^nds 
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special  mar"bi»ts  at  15  to  25  ceT^ts  per  ponnd,  but  much  tlie  ^rreater  part 
of  it  is  trailed  at  stores  ami  8lu[>i>tHl  to  the  ladlers. 

Private  dairymen  all  over  tlie  State  are  grailually  improviiitj:  in  the 
care  taken  of  their  niilk,  an*!  hein'e  the  <|uality  ol'  its  pr(jdiiet.  The 
same  is  true  of  those  who  sell  to  the  <;reaiiierie8.  The  use  of  diu^p-seti  ing 
methods  is  bet'omiii^  general,  but  there  is  room  for  much  imi»rovement 
in  detail.  For  cooling  milk,  tanks  liave  to  be  generally  depemled  npoit, 
into  which  water  is  lifted  by  wnid  or  other  power.  In  many  ruses  the 
water  enters  the  tank  near  the  top,  on  one  side,  and  the  outlet  or  over- 
flow  is  jnst  oppi>site;  this  develops  very  little  motion  of  the  water  in 
tte  tank.  The  inlet  pipe  should  open  at  the  bottom  of  the  tank,  to  insure 
Ml  benefit  from  the  fresh,  eool  water.  Where  wind  is  depended  ujjon 
to  ebange  the  water  and  fads,  the  tanks  are  too  often  neglected.  The 
bandiingand  rijieruiig  of  the  crfuni  does  not  seem  to  bf  as  well  under- 
st<:>od  as  the  cooling.  As  said  before,  theie  is  evident  need  of  mission- 
ary work  with  good  dairy  literature  or  au  itinerant  dairy  school. 

Cheese  making  on  farms  is  practiced  more  or  less,  but  it  is  diftieult 
to  obtain  any  reliable  data  on  the  siibjeet  The  secretary  of  die  State 
^s8i>ciation  estimates  that  something  over  half  a  million  ])onnds  were 
ifeiade  in  1805.  This  would  indicate  tliat  about  150  farmers  make  cheese 
at  home,  fniin  au  average  of  13  or  14  cows  each.  The  most  important 
toeed  in  this  work  is  knowledge  of  the  correct  construction  and  man- 
agement of  a  caring  room. 

In  South  Dakota  the  conditions  are  much  the  same  as  in  Nebraskn, 

»nd  it  is  needless  to  give  reports  received  from  different  counties,  in 

detail.     Dairying  has  been  developed  mainly  in  the  eastern  half  of  the 

State*     There  are  a  few  exi>erieuced  dairymeu  doing  good  work,  but 

most  of  the  milk  is  ^iroduced  by  farmers  who  keep  a  few  ctvws  ainece, 

simply  as  incident  to  their  general  business. 

As  au  example  of  what  it  is  possible  to  do  in  the  way  of  farm  cheese 
making  in  this  State,  the  following  is  coined  from  a  recently  |)ublished 
letter  from  the  owners  of  a  dairy  at  Ordway : 

Our  prairie  hay  is  considered  vt^ry  nutritiouft  aiid  it  is  certjiin  our  stork  does  well 
on  it.  We  raii^o  coutiideralile  gruin  of  one  kind  and  unotber^  but,  except  as  that 
liejps  out  uur  fe«*ding»  >re  tJnd  fhat  stock  raising  and  ilairying  pay  better.  Diiriog 
tlie  jwir  181'5  we  made  from  27  gntde  Holnttjiu  i-ows  15,250  poiiuds  of  che<!fM*,  or  an 
tremge  of  565  pounds  per  cow.  Tbis  was  curerl  in  a  temperature  of  B5'^  to  70-^  F., 
itid  Hold  to  reaUze  9j  ceiit«  net  per  piHiod.  We  raisin  all  our  fjood  ralvcs,  feeding 
Ibi-in  after  1  niontb  old  on  wbey,  to  wbicli  is  added  wheat  bran  and  middlings  or 
bmn  sintl  barley  njeaL 


Tlie  following  table  of  reports  from  creamery  patrons  in  South  Dal 
^ras  recently  compiled  imd  published  by  the  Dakota  Farmer : 
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*  I  did  tint  milk  OYor  six  nt  juij  cmo  Itta©  dtiHti|t^  tlio  ycftT*  ^ 
•CowB  iiro  «trtpp«^r«;  am  liipcotiiig  n*w  ml]k«r«  «ooa. 

*  I  poasidt  r  tbo  creampry  biiRlBenn  tlnj  henl  of  Jinj  iHTUiiutitJU. 

*  ritiron  crnaniory  now  jretting  49,000  pounds  Tiiilk  ])cr  weok. 
'5R<'c<'iv«Hl  an  1  fod  to  hogs  about  $J 3  worth  of  skim  milk. 

«  Think  tlu!  farmers  of  lioatUo  County  are  on  tho  way  t«»  i>roftj)»>rijy. 

'CowH  lia«l  notliing  but  Iiay  tho  whoh>  year;  will  feed  ;:rain  ii»  xt. 

'Thcso  wer«;juHt  onliuarj' cow.s  and  rost  not  more  tlian  .|ir»  «ach. 

'  Dairy  business  paid  rae  more  cash  than  did  500  acres  of  wheat. 
'•"  Want  'J5  cows  as  soon  as  can  get  tlnai :  had  none  come  in  early. 
"  Our  cows  have  averagwl  $40  p<>r  year,  and  that  is  good. 

In  North  Dalota  the  same  state  oC  atlairs  has  been  observed  and 
r(*i)orted.  Tlie  greatest  dairy  activity  i)r('vails  in  the  counties  of  Cass, 
Grand  Forks,  Dickey,  Ransom,  and  Sargent.  The  usual  milking  period 
is  seven  months,  and  of  tliese  four  are  i)assed  on  pasture.  The  bulk  of 
milk  is  prodnced  during  May,  June,  and  July,  and  the  average  yield 
for  the  year  is  3*,()()0  i)ounds  per  cow.  Ihivate  dairies  generallj^  prac- 
tice the  deep  setting  of  milk,  in  water,  pumped  into  tanks.  Butter  is 
largely  sold  to  customers  in  the  neighborhood  or  within  easy  reach,  in 
5  and  10  pound  jars,  at  20  cents  a  ])onnd  in  summer  and  2.")  cents  in 
winter.  There  is  a  considerable  quantity,  however,  which  goes  to  the 
storekeepers  at  less  than  10  cents  a  pound  and  is  shipped  out  of  the 
State  to  be  ladled. 

The  reason  for  so  much  of  tliis  butter  going  to  this  questionable 
obJe<-t  is  its  very  i)oor  quality  and  condition  from  the  time  it  leaves  the 
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ftrms  where  made.  It  is  not  even  good  enonp.  hfi  ^it^,  i,.r^„i  ^Li-oi^n^t^ 
wlifch  still  exceeds  the  supply  in  niiiuy  sections  of  the  State.  Thus  the 
farmers  lose  tlieir  home  nmrkets  and  get  but  half  price  for  their  product, 
ba^aase  they  will  not  leani  to  niiike  better  butter,  take  pro|>er  care  of 
itjflud  make  it  in  a  rational  way. 

Active  xneaanres  should  lie  taken  by  the  dairy  associations  in  these 

three  states  to  improve  the  quality  of  ftirm-made  bntter  and  atop  the 

hnvy  loss  resnltiog  frojn  the  large  contributions  from  these  States  to 

file  supply  of  '^ ladled,^    The  creameries  are  doing  a  good  work  in  their 

Way,  but  for  years  to  come  there  will  be  farmers  who  can  not  well  be 

creamery  patrons,  ami  tiiese  need  all  the  help  that  can  be  given  them. 

Attention  may  well  be  called  to  the  work  wliich  several  States,  notably 

^ew  York  and  Wisconsin,  are  doing  to  improve  the  grade  of  dairy" 

l^roducts  from  the  farms  as  well  as  from  the  factories.    This  same  line 

of  work  is  still  better  organized  and  conducted  in  Canada^  with  apjiar- 

^nt  and  gratifying  results. 


LADLED   BUTTER. 


In  all  [)arts  of  the  country  where  butter  is  made  by  small  farmers  at 

^fclieir  homes,  more  or  less  of  it  is  disposed  of  at  the  country  and  village 

^^tores.     Of  thiSj  the  condition  of  a  considerable  part  is  snch  that  the 

^^jiiTc^hauts  can  not  sell  it  to  their  retail  customers.     These  numerous 

^mall  lots  of  poor,  damaged^  and  thoroughly  bad  butter  have  to  be 

^isjiosed  of  as  grease  or  go  to  establishments  which  gather  large  quan- 

^ties  of  the  matcdal  and  so  manipulate  and  -^renovate"  it  as  to  bring 

I  It  into  a  merchantable  tbrm  as  a  food  luoduct.  In  the  butter  market 
qnot-ations  these  goods  are  called  *^  ladles." 
The  newer  dairying  districts  produce  immense  qnantities  of  this  class 
of  butter,  or  that  which,  after  treatment,  comes  to  be  thus  known,  and 
the  largest  establishments  lor  handling  this  material  are  in  the  North- 
west. One  or  two  are  located  in  Nebraska.  There  are  none  yet  in  the 
Dakotas,  and  the  ladle  butter  from  those  States  is  at  present  sent  to 

k  Minnesota  and  Iowa  factories  for  renovation;  some  of  it  to  Chicago. 
It  is  impossible  to  determine  with  any  accuracy  the  quantity  of  this 
low-grade  dairy  bntter  made  in  the  three  States  under  consideration 
which  is  conti'ibuted  to  the  ladle-goods  business.  The  rajjid  increase 
in  the  number  of  creameries  tends  to  reduce  this  business,  but  farm 
dairies  seem  to  be  multiplying  with  equal  rapidity,  thus  maintaining 
the  supply.  A  careful  canvass  of  tlie  larger  firms  and  their  courteous 
replies  to  inquiries  has  enabled  the  following  estimate  to  be  made,  and 
it  i«  considered  approximately  correct: 

LatiUd  hutttr  produced  in  th*  year  lS95from  ttw  States  named^ 

N«bra«kii , ._. 7,40t),000 

South  Dakota , ,.,. l,3<X),om 

Kortb  Dakota. .>„.      mo,mo 
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Ifot  indnded  lu  this  estimate  is  the  butter  Rbii>ped  iTom 
to  ladle  factories  east  of  tlie  Mississippi  Kiver  and  tliat  wbrcb,  origi- 
nally  shipped  out  of  tlie  States  where  made  as  private  dairy  butt 
fair  ^*ade,  (iiially  fiuds  its  way  to  tlie  ladlers. 

This  Imsiness  is  curried  on  as  fallows:  The  lot^al  8torekee[>er8 
butter  in  exchange  for  goods.  Tlie  price  idlowed  all  producers  at  any ' 
oue  store  is  tlie  same,  qiiiie  rejuardless  of  tlie  quality  of  the  butter:  it 
ia  necessary  to  treat  all  the  fiirmers  alike.  As  a  rule,  uiercbautH  sell 
what  they  can  of  the  best  received,  without  auy  profit  or  at  aii  advance 
of  1  or  2  ceuta.  The  reiuaiuder,  wbicb  iu  most  cases  coustitutes  much 
the  greater  part  of  the  receipts,  is  dumped  iuto  recej»tacle8of  all  kinds, 
and  periodically  sent  off  to  the  centers  for  la4iliu«?.  Flour  barrels, 
starcli  boxes,  shoe  boxes,  and  soap  boxes  have  been  imlisciimiuatelf 
utilized  for  this  purpose.  Much  of  this  so-called  butter  is  of  such 
character  that  it  laakes  little  differeoee  how  it  ia  neglected.  The  care* 
lessuess  and  iudilfereuce  showu  iu  some  places  is  shocking.  The  reeep- 
tacles  are  left  open,  no  attention  paid  to  the  mixed  contents,  and  they 
are  not  sent  away  until  fulU  or  until  the  mixture  becomes  so  offensive 
that  it  must  he  got  rid  of.  The  one  requirement  of  the  package  has 
been  tiiat  it  should  not  leak  and  waste  too  much,  if  the  couteats  melted 
to  oil  iu  transit.  Econondcal  motives  alone  seem  to  have  led  to  a  reform 
in  this  regard.  The  ladleis  now  send  out  what  are  called  butter  stands 
to  their  regular  sources  of  supply.  These  are  large  oak  tubs  or  bar- 
rels, generally  somewhat  conical,  with  large  bottoms  to  prevent  over- 
turning, tight  covers,  and  strong  handles.  These  are  shipped  to  the 
facte »ry  when  tilled  at  the  store.  The  contents  of  some  of  these  tubs 
upon  arriving  at  the  ladling  establishment  is  simply  indescribable;  t^ 
many  small  lots  of  butter — as  the  material  was  probably  at  one  t0^ 
entitled  to  this  naiue^differ  iu  color,  salt,  texture,  age,  and  other 
respects,  and  sometimes  the  tubs  coutaiu  articles  quite  foreign  to  the 
dairy,  like  bacon  rind  and  mutton-chop  bones.  In  cold  weiither  it  is 
possilde  to  measurably  separate  aud  sort  the  dillerent  lots;  in  hot 
weather  it  is  simply  a  mass  of  grease,  not  sufficiently  melted  to  be_ 
homogeneous,  but  so  far  advanced  as  to  make  it  impossible  to  vo^ 
for  all  being  originally  butter  fat. 

The  ladlers  receive  tliis  materiah  grade  it  as  best  they  can,  aud  make. 
their  own  returns  to  the  shippers,  as  to  both  weight  and  i{ualtl' 
During  the  season  of  18D5,  the  average  price  ])aid  by  ladlers  for  sW| 
nients  from  these  three  States,  was  just  about  10  cents  per  pound,  the 
filiippers  paying  freight  to  Omaha,  or  whenever  the  factory  was  locBted* 
Freight  charges  probably  averaged  half  a  cent  a  })ound. 

There  are  efforts  iu  progress  on  the  part  of  ladlers  to  improve  the 
quality  of  their  product  by  securing  some  degree  of  care  in  the  coUec* 
tio!i  and  transportation  of  the  country  butter.  Merchants  are  encoi] 
aged  to  hire  collectors  to  get  the  butter  from  the  farms,  uncolored 
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BSJted    The  following  cirrular  letter  from  one  of  the  laclling:  ooii- 
Toerus  further  exphiins  this  inisiiiess: 

May  8,  18H5. 
GlUTLEMEK:  We  ask  yaur  alteDtipn  to  tliia  circulnr  regarding  tbu  baiiflHug  of 
'•litter  during  the  summer  luoutlifl,  Tb©  low  price  of  butter  ou  the  EaBterti  rt«  well 
OAtbe  We&teri)  iimrkets  waruH  nf»  to  use  every  elTort  possible  to  turn  out  a  better 
gnde  of  biitt<ir  than  ever  lK?ft)re,  for  tbin  reason :  Tbe  butter  market  bus  com©  to 
that  point  wbere  the  fju»1ity  go\*erna  the  price;  iiiuob  of  the  poor  butter  is  cansed 
hjimproper  bamlliD*^,  and  we  otler  »  tew  t^imple  yet  valuiible  »ugge«tiaU8  wbicb  we 
uk  you  to  carefully  consider. 

{{}  \\^eii  you  receive  butter  from,  tbe  fArmers  keep  tbe  ^ood  butter  separati^  from 
the  poor. 

(2)  Keep  your  butter  iu  a  caol  place,  froo  fmm  all  odons  of  any  kind. 

(3)  Don't  hold  your  butter  Ioniser  tban  nureKsary  to  j^^et  a  a^iipnioutt  for  every  day 
jron  hold  injures  the  qnality  of  tln>  butter  ant!  conaequently  rr'dnreH  tbe  priee. 

If  you  «eiid  as  g'jod,  fresh  stock  you  are  sure  to  get  the  highest  price  in  return, 

*tid  n  trifil  «biptneut  of  bixtkT  will   couvnic©  you  that  we  merifi   bu^ineey   and  will 

''ol low  out  the  principles  of  this  circular  to  a  letter.     We  are  in  b^isinesa  to  stay, 

^Ud  aa  our  reputation  is  at  stake  we  feel  it  is  for  our  beat  intere.stH  to  give  otir  ship- 

I  l*^ri.  one  and  all,  si  acjuare  deal,  top   price,  aud   prompt  returns  every  time.     At 

'  l^Vesent,  regardless  of  tbe  low  price  of  butter  Eait  and  Went,  we  ijuote  you  tbe  fol- 

l«:>wiug  cai»h  priee  f. o.  b.  your  station:  Good,  fresb  butter,  per  pouudf  8  cents;  poor 

I  l^utter^  per  pound,  6  centu, 

I        Our  butter  stands  we  furnish  Tree,  but  parties  shipping  to  other  buyers  our  stands 
^i^tU  be  charged  $1  for  each  stand, 

Tbankiag  you  for  past  favors,  and  hoping  to  receive  a  cuntLjiuanceof  your  patron- 
^^e,  we  remain. 


I 


Yours,  truly ^ 


The  profit  of  the  ladlera  lies  iu  ititelligtint  grading  and  iofrease  in 
^eiy:ht  by  saltiii*r,  washhijj^,  and  reworking;  also,  more  or  le.ss,  in  tlio 
success  of  the  varionn  processes  ii8e4  in  eliminating^  rancidity^  and 
restoring  the  semblance  of  grain  and  flavor  to  the  mass.  The  article 
re-suiting  is  called  butter  anrl  ^^oes  into  tln3  butter  market,  but  it  may 
well  be  doubted  whether,  as  a  food  product,  it  is  as  good  as  averajire 
butterine.  As  a  rule,  "ladles"  are  quoted  in  the  Chicago  market  at 
nt  two-thirds  the  i>riee  of  creamery  butter  aud  about  four-lifths  the 

ice  of  dairy  butter  i>f  like  grade,  *^* extras,'-  **tirsts/'  or  ** seconds.'' 
What  is  known  as  "imitation  creamery"  is,  as  a  rule,  nothing  but  selec- 
tions of  the  best  of  the  ladled  goods. 

There  is  no  intention  of  fully  describing  here  the  processes  of  ladliBg 
at  the  estabhsh meats  built  for  that  puri>ose.  These  processes  difler  a 
good  deal  aud  involve  both  luechauieal  anil  chemical  treatment  of  the 
batter.  The  present  pur|)08e  is  to  call  attention  to  the  hirge  quantity 
of  farm-made  butter  which  goas  throuy^^h  tliis  mill  aud  takes  tliis  low 
grade,  which  ought  to  yield  the  producers  half  as  much  apiiu,and  per- 
haps twice  as  much,  and  wouhl  do  so  if  the  right  methods  of  manufac- 
ture were  adoiUed.  The  extension  of  the  i-reamery  system  is  probably 
the  surest  and  the  quickest  way  of  correctiog  the  evib  But  much 
farra-to-farm  teaching  of  the  elemeutary  principles  of  caring  for  milk 
and  of  making  and  marketing  butter  is  needed. 
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CREAMERIES. 

With  a  view  to  making  a  re[)ort  upou  the  creameries  of  Nebraska, 
South  Dakota,  and  North  Dakota,  and  upou  their  work,  without  spend- 
ing too  much  time  in  personal  inspection,  blank  forms  were  pre[>ared 
and  distributed  in  the  hope  of  thus  securing  the  main  facts,  which  might 
then  be  summarized.  The  most  accurate  lists  obtainable  of  these  estab- 
lishments in  the  States  named  were  used,  but  the  result,  as  given  in 
the  following  table,  shows  the  difficulties  attending  such  an  effort  and 
the  uncertain  value  of  the  information  thus  obtained. 

Number  of  blanks  sent  and  replies  received  from  creameries  and  cheese  factories. 


Stat«. 


Nebruaka 

South  Dakota 
Kortb  DakoU 

Total . . . 


Blanks 
sent 


145 

108 


Returned, Supposed,   p^„i:«-  I  Per  tont ' 

unde-         to  be     \^^^,'^\        ol        , 

livered.  Idelivered.i '^®*'®**- 1  repli.-H.   ' 


KemarkH. 


121 

91  I 


23  Two  cliei*Me  factories. ' 
'AO  Two  rheone  tactoricM. ' 
32     One  cbecse  factorv. ' 


65  I 


I 


» Inclade<l  bocauwe  so  few. 


Replies  having  been  received  from  only  one  fourth  of  the  factories 
believed  to  be  in  operation  at  the  time,  it  is  manifestly  useless  to  tabu- 
late the  returns  for  use  in  a  statistical  way.  But  assuming  that  the 
reports  received  were  from  representative  establishments,  they  form,  in 
connection  with  notes  taken  at  the  creameries  which  it  was  i)ossible 
to  visit,  a  reasonably  satisfactory  basis  for  sundry  remarks  and  sug- 
gestions. 

Nebraska  has  suffered  from  three  successive  seasons  of  extreme 
drought.  Yet  in  comparing  results  with  other  States,  her  creameries 
appear  to  be  able  to  do  about  as  well,  in  rates  of  payment  to  patrons, 
as  the  northwestern  dairying  regions  in  general.  And  this,  too,  not- 
withstanding the  frequent  necessity  for  long  hauls  to  the  creameries, 
and  consequent  increase  in  the  cost  of  manufacture.  The  farmers  in 
this  State  who  have  been  turning  their  attention  to  dairying,  as  cream- 
ery patrons,  have  done  better  in  fact  than  they  appear  willing  to 
acknowledge  in  conversation.  Claiming  that  they  had  no  time  to  milk 
cows,  that  they  had  unreliable  pastures,  and  that  they  ought  to  let 
cows  alone  and  cultivate  their  farms — it  was  easily  proved,  and  often 
finally  admitted,  that  the  cows  paid  better  than  the  crops,  and  during 
these  trying  years  they  would  have  starved,  had  it  not  been  for  the  sales 
of  milk,  cream,  and  eggs. 

It  is  evident  here,  as  in  most  parts  of  the  West,  that  the  farmers 
8prea<I  their  labor  over  too  many  acres  of  land.  Better  attention  to 
smaller  areas  under  cultivation  and  the  provision  of  fodder  crops 
to  help  out  dry  pastures  would  rapidly  improve  the  condition  of  most  of 
those  visited. 
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ThecreamerybaildingBiii  the  State  are  of  varied  quality  and  capacity — 
good,  bad,  aud  indifferent.  The  gathered-cream  plan  was  anfortuiiately 
adopted  very  largely  at  first,  and  when  the  introduction  of  the  separator 
caused  a  very  general  change  of  system,  mistaken  economy  led  to  inade- 
quate changes  in  the  buildings,  so  that  many  creameries  are  now  oper- 
ated in  quarters  which  are  cramped,  inconvenient,  and  hard  to  keep 
clean.  Nevertheless,  the  average  condition  of  Nebraska  creameries  as 
to  buildings  and  equipment  compares  favorabl}^  with  that  in  other 
States. 

The  West  Point  Creamery  was  the  pioneer  in  this  business  in  Nebraska, 
and  probably  the  first  to  operate  west  of  the  Mississippi.  It  was  estab- 
lished as  early  as  1878,  before  there  was  a  creamery  in  the  Now  England 
States.  New  York  men  were  largely  interested  in  the  enterprise  at  its 
start,  and  as  milch  cows  were  then  scarce  in  Cuming  County,  the  com- 
pany took  up  800  acres  of  land  and  procured  a  stock  of  over  300  cows, 
so  as  to  produce  most  of  the  milk  needed.  Guernsey  and  Jersey  bulls, 
as  well  as  some  cows,  were  brought  from  the  East,  and  the  company 
graded  up  its  herd.  Holdings  were  increased,  lands  leased,  and  at  one 
time  the  company  owned  1,700  head  of  high  grade  dairy  cattle.  Feed- 
ing these  cattle  involved  farming  oi)erations  on  a  large  scale,  and  as 
bntter  was  the  main  article  for  sale,  a  large  business  was  done  in  raising 
hogs  on  the  skim  milk.  The  silo  system  was  adopted,  and  the  farm 
has  storage  capacity  for  800  tons  of  silage  and  500  tons  of  sugar-beet 
pulp.  As  fast  as  offered  this  creamery  took  the  product  of  neighboring 
£Eirms  on  the  cream-gathering  plan  and  early  adopted  the  advanced 
method  of  paying  on  the  basis  of  tests  by  the  oil-test  churn.  In  1891 
the  com)>any  was  reorganized  and  has  since  done  less  in  farming  and 
live  stock,  but  the  creamery  business  has  been  extended,  and  besides 
butter,  large  sales  of  milk  and  cream  are  made  in  Omaha.  The  com- 
pany has  a  large  depot  there  and  regards  that  city  as  the  center  of  the 
market  side  of  its  operations.  Euough  cream  is  still  bought  in  West 
Point  and  vicinity  to  make  about  1,500  pounds  of  butter  a  day  in  the 
height  of  the  season.  The  milk  from  275  cows,  cm  the  home  farm,  mainly 
goes  to  the  city  market.  One  hundred  heifers  of  high-grade  Jersey  and 
Guernsey  blood  are  being  reared  to  maintain  and  increase  the  herd. 
The  entire  establishment  is  under  most  capable  and  systemati(;  man- 
agement. A  complete  record  is  kept  of  the  performance  of  every  cow, 
aud  all  the  operations  in  the  creamery  are  also  the  subject  of  current 
record.  Yet  it  seems  odd  to  find  in  such  a  large  establishment  that  no 
separator  is  used,  cream  being  raised  by  the  ol^  gravity  method,  with 
shotgun  cans  in  cold  pools,  and  fat  tests  of  the  skim  milk  and  butter- 
milk are  still  unknown. 

The  daily  milking  of  200  to  300  cows  is  a  serious  business  anywhere, 

and  the  labor  question  involved  is  often  a  difiicult  iiroblem  to  manage. 

The  West  Point  Creamery  has  adopted  and  successfully  conducts  a 

somewhat  unusual  system.     From  families  of  foreign  extraction  in  the 
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aei^bborhood,  20  women  are  hired  for  an  hour  and  a  half  at  nior 
md  tlie  saiiio  time  at  evening,  daily;  these  do  the  mOkia;;  ujid  i 
exceptionally  well  aud  econoniically.  They  are  jiaid  30  cents  a  day, 
and  each  one  milks  14  cows  in  the  allotted  time;  some  of  these  women 
draw  300  pounds  of  milk  in  90  minutes  or  h\s8. 

The  Nebraska  Creamery  Association  is  locates!  in  Fremont,  ri^jbt  in 
the  city,  and  it  operates  there  t!ie  largest  plant  of  its  kind  in  the  State. 
This  was  established  in  1881,  being  organized  as  a  sto«*k  companj*,  and 
it  is  still  (!omhicted  ns  snch.  It  lias  always  been  run  on  the  rreani^ 
gathering  plan,  modilied  by  the  eircumstances  of  location  and  the 
extent  of  the  business*  Cream  alone  is  brought  to  the  central  factory. 
The  snpjdy  is  drawn  from  parts  of  8  different  tsounties*  and  conies  by 
wagon  over  HO  routes,  and  also  by  rail  from  several  separating  stations 
maintaiued  by  the  eompany  at  suitable  points.     All  the  gathered  cream 

\i»  sampled  and  snbjet^ted  to  the  old  style  churn  test,  and  ui>on  these 
test  results  the  pay  men  ts  t4>  patrons  are  made.  At  tiie  stations  the 
milk  is  sampled  aiifl  tested  for  fat  by  the  Babcock  method.  At  tinre^ 
in  the  past  it  was  found  that  the  cost  of  gathering  cream  by  wagons 
was  much  tot»  great,  reaching  7  cents  to  the  pound  of  batter,  in  some 
instances.     Hence  the  plan  lias  been  adopted  of  paying  cream  gather- 

[^jers  according  to  quantity  of  butter  made  from  the  cream  they  deliver j 
3  cents  per  ponnd  of  liutt^r  is  paid  in  winter  and  24  <*ents  in  summer. 
Various  checks  are  used  upon  the  gatherers  to  insure  freshness  and 
quality  in  the  cream  tliey  bring.  The  factory  managers  greatly  }>refer 
cream  from  their  own  separating  stations  because  in  so  much  better 
ccmdition,  resulting  in  a  higher  grade  of  butter.  The  railroad  freight 
on  tlie  cream  from  stations  witliin  30  miles  is  15  U*  l^O  cents  per  can  of 
10  gallons,  can  returned  free.  With  the  exception  of  siuall  local  sales, 
this  large  establisliment  makes  all  the  cream  it  receives  into  butter, 
and  generally  sells  the  entire  product  to  dealers  wlit*  receive  the  same 
at  tlie  railroad  platform  adjat^ent  to  factory.  Buttermilk  is  sold  to 
patrons  at  25  cents  a  barrel,  and  to  outsiders,  wlio  buy  it  quite  largely 
at  the  factory,  at  the  same  price  for  a  10-gallon  can.  The  largest  busi- 
ness was  done  by  this  creamery  in  the  year  1887,  when  as  much  ji^s  2} 
tows  of  butter  were  made  per  day.  Various  causes  have  since  decreased 
the  product,  which  has  been  from  1,0(10  to  l^oOO  pounds  daily  during 
the  i^ast  year.  Patrons  at  the  separating  stations  have  lately  l>een  paid 
an  average  of  12  cents  per  pound  of  butter  fat  in  the  milk  delivered  by 
them;  and  those  upon  the  gathering  routes  have  been  paid  10  and  11 
cents  per  jjound  of  butter  oil,  determined  by  the  oil  test  churn. 

It  is  worthy  of  note  tliat  several  attempts  by  liirmers  in  the  vicinity 
of  Fremont  to  condnct  cooj^erati ve  creameries  have  failed.  These  have 
been  sajall  concerns  and  without  experienced  business  management. 
The  rivalry  of  the  big  factory,  and  the  economy  possible  because  of  the 
extent  of  its  operations,  aiqjcar  to  have  been  too  much  tijr  successful 
opposition.    Yet  this  creamery  has  never  paid  large  dividends  to  it« 
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times  it  baa  run  at  a  iohs.     The 
originally  800j()iX>,  imt  it  lias  been  reduced  one- hull* 

Among  the  creameries  of  Nebraska,  a  group  known  as  the  South 
Platte  creameries  is  wortl*}^  of  special  note.  These  are  located  hi  the 
four  adjoiuiug  couDties  of  Butler,  Polk,  York,  and  Hauailtoo,  the  cen- 
tral factiir>'  and  office  being  at  Aurora,  in  the  last  county  named. 

The  Waterloo  Creamery  Association  is  another  large  concern,  own iug 
1|5(K}  acres  of  land  and  keepiug  4DU  cows  in  Douglas  County,  It  is 
maiidy  eagag«d  iu  tlie  milk  supply  of  Omaha,  having  its  office  and 
principal  depot  in  that  city. 

la  South  Dakota,  tlie  creamery  business  may  be  fairly  said  t/O  have 
been  *•  booruiug  "  during  the  years  1895  and  1 81  Ml  Fully  ](H»  new  cream- 
eries oommeuced  business  in  the  apring  of  1800.  Nearly  all  of  these 
are  separator  factories,  no  other  system  being  heard  of  now.  A  good 
many  of  these  are  cooperative  creameries,  and  such  have  naturally 
made  the  best  payments  to  patrons.  The  highest  average  payment  for 
milk  reported  the  past  setison  was  73  cents  per  hundred  pounds,  by  a 
cooi>erativc  concern,  and  from  this  the  rat-es  rauged  down  to  41)  <!ents 
for  a  firoprietary  factory.  The  average  for  tiie  8tate  must  have  btH'U 
abont  62  cents  i>er  hundre<l weight  of  milk.  This  shows  an  excellent 
average  ciuality  of  milk. 

It  is  iuterestiug  to  note  tliat  the  gre^itest  successes  in  these  now 
creamery  veutures  have  been  iu  neighborhoods  where  crop  faihireahave 
seemed  disastmus.  This  is  partly  explained  by  the  remark  of  one 
patron:  **Yes,  1  like  the  creamery  first  rate.  Last  year  I  kept  only  ti 
cows  and  this  year  have  24.  I  ha^I  to  do  Momethinfj,  aud  the  cows  were 
the  only  things  that  paid.  But  1  had  to  be  starved  into  feeding  them 
and  milking  them.-' 

A  good  many  of  the  ereamerics  a  year  or  two  idd,  some  even  less, 
have  had  to  beeuhirged  and  their  general  condition  seems  to  be  healthy. 
Some  failures  there  must  be,  and  a  few  cases  are  noted  where  cn>p 
failures  were  so  complete  as  to  force  patrons  to  sell  their  cows. 

Xnrth  Dakota  reports  are  few  aud  nnreliable.  In  this  Statue  a  good 
ice  supply  can  be  relied  uikju  and  the  cream*gatheriug  system  is  there- 
fore iu  more  f;ivor.  The  average  quality  of  milk  seems  to  be  even  better 
than  in  Soutli  Dakota^but  the  paytuents  to  patrons  for  milk  and  cream 
are  at  lower  rates.  All  the  natural  conditions  favor  the  rapid  and  suc- 
cessful extension  of  dairying  under  the  creamery  system  iu  the  south- 
eastern portion  of  this  State. 

Nearly  all  the  (ncamcries  in  these  three  States  are  built  of  wood, 
with  iron  smokestacks*  ami,  according  to  the  best  informatitui  obtain- 
able, not  oiie- third  of  them  are  insured.  Tlie  nmst  common  causes  for 
criticism  are  faulty  Tuauagcmcnt  of  the  waste  products,  buttermilk  aud 
skim  milk,  an<l  insufficient  provision  for  drainage,  which  will  surely 
result  in  serious  trouble  after  a  time.  The  general  interior  care  is 
of  about  average  grade,  but  in   a  good  many  [daces  there  is  need  of 


constaTit  repetition  aod  enforcement  of  the  fundamental  creamery  : 
for  order  and  eleanliiiess. 

CHEESE    FACTORIES. 

Cheese  making  on  the  factory  plan  baa  not  become  eBtablJsIied  to  any 
extent  ill  the  three  StatcH  under  consideration*  North  Dakota  ^eema 
to  have  done  more  tliaii  tlie  others  in  pn>portion  to  age  and  popuhilion, 
^altlioiigh  the  aggregate  product  of  Nebraska  in  larger.  It  is  claimed 
that  iluring  last  year  about  1,000,(K)0  jmiiiids  of  cheese  were  mtule  in 
fact<irie8  in  the  latter  State  and  abont  half  as  ranch  on  faruKs,  In 
North  Dakota  the  estimate  for  the  same  year  ia  400,000  pounds  for 
factory  cheese;  this  is  probably  in  excess  of  the  fact.  In  Nebra^ska 
reports  show  about  IM  pounds  of  cheeae  prtMlnced  from  1(K*  pounds  of 
milk,  and  North  Dakota  reports  show  something  over  10  p«3unds.  In  the 
former  State  one  factory  i)ai{I  an  avera^^e  of  03  cents  per  hundredweight 
for  milk;  this  was  doing  well.  The  factories  in  these  States  seem  t4> 
run  very  short  seasons^  and  their  greatest  difficulty  is  in  curing.  Good 
curing  n^oius  are  rare.  In  Nebraska,  and  perhaps  in  South  Dakota,  it 
will  probably  be  found  necessary  to  put  the  curing  room  partly  under 
ground  to  secure  even  temperature,  but  it  must  be  kept  dry  and  well 
ventilated*  Expensive  buildings  are  needless.  In  some  parts  of  the 
West  tliere  are  cheese-curing  rooms  dug  4  or  5  feet  into  the  groundt 
carefully  drained,  and  the  earth  walls  simply  lined  with  matched 
boards;  there  is  a  building  above  t-o  i>*^i*tly  Bhade  the  place.  Such 
rooms^  properly  managed,  are  found  to  answer  their  purpose  well. 

The  progress  made  already  shows  that  opportunities  and  conditions 
are  go*Hl  fur  successfnl  cheese  factories  in  Nebraska  and  tlie  Dakntas, 
and  their  number  can  be  largely  increased  to  advantage  if  a  home  trade 
can  be  worked  up  for  their  products.     This  should  not  be  diflicult'* 


EXTENT    AND    VALUE 


DAIRY 


INTERE8TS. 

• 


From  all  obtaiuable  data,  an  estimate  has  been  made  of  the  priUfupal 
items  connected  with  the  dairy  industry  in  these  States,  The  figures 
given  in  the  Ibllowing  table  can  not  be  veriiied,  but  there  are  good 
reasons  for  considering  them  approximately  correct : 

Extent  and  r<i/w^*  of  dainj  iuirrtHtH  in  Xrhrfntkttf  Sottth  Jhikuitt,  and  Xorth  fktknUi, 
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The  most  probable  caase  of  error  Id  this  table  is  the  low  annual  milk 
yield  assigDed  to  the  cows  in  these  States,  but  the  rates  given  are  sus- 
tained by  reports  of  actual  facts,  which  appear  to  be  reliable.  The 
figores  exhibit  the  average  milch  cow  of  this  region  to  be  an  animal  of 
yery  doubtful  profit,  for  in  South  Dakota,  which  makes  the  best  show- 
ing, the  gross  income  per  cow,  in  milk,  would  be  but  $15  a  year. 

GENERAL   REMARKS. 

An  evil  which  exists  in  these  States,  and  appears  to  be  increasing,  is 
the  system  of  short-term  tenantry  on  farms.  The  extension  of  dairying 
and  pi*ogressive  farming  in  any  form  is  likely  to  be  very  slow  while  this 
system  prevails.  It  is  usual  to  find  in  almost  every  town  and  village  in 
these  States  capitalists  (or  their  agents)  who  own  several  farms  and  who 
rent  them  on  shares.  This  would  not  be  very  objectionable  if  the  farms 
were  leased  for  terms  of  ten  years  or  more.  But  the  one-year  term  is 
very  common,  if  not  the  rule,  and  this  is  detrimental  alike  to  the  interests 
of  owner  and  tenant.  It  is  incompatible  with  good  farming,  and  sure 
to  result  in  deterioration  of  the  farms.  Bankers,  agents,  and  all  con- 
cerned should  encourage  the  division  of  lauds  into  small  farms  and  their 
settlement  by  owners,  or  leasing  on  long  terms,  if  at  all. 

Bankers,  merchants,  and  professional  men  do  not  seem  to  sufficiently 
realize  how  closely  their  interests  are  allied  with  the  condition  of  farm- 
ing in  their  region.  They  should  encourage  enterprise  in  farming  in 
every  possible  way;  aid  and  patronize  educational  organizations,  insti- 
tutions, and  meetings — like  farmers'  institutes,  conventions,  and  dairy 
schools — and  generally  assist  in  the  application  of  intelligence  and 
enterprise  to  the  farm  and  dairy  interests  of  their  States. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 

Washington,  J).  0.,  November  13, 1896. 
Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  an 
article  on  "Dairy  Schools,"  prepared  under  the  supervision  of  Henry 
E.  Alvord,  Chief  of  Dairy  Division  of  this  Bureau,  and  to  recommend 
*^s  early  pubhcation  as  a  bulletin  of  this  office.  Dairy  schools  have 
"^^n  established  in  this  country  only  a  few  years,  but  the  good  results 
^f  their  work  are  already  apparent.  Many  dairymen  do  not  know  of 
^hese  schools  or  have  only  a  vague  idea  of  them,  and  it  is  the  puri>ose 
^f  this  bulletin  to  spread  information  on  these  points  and  to  show  some 
^f  the  advantages  of  special  training  in  dairy  lines.  An  appendix  to 
^Ue  bulletin  contains  statements  of  the  facilities  for  instruction  in. 
dairying  in  the  States  and  Territories. 

Respectfully,  D.  E.  Salmon, 

Chief  of  the  Bureau  of  Animal  Industry. 
Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture, 
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DAIRY  INSTRUCTION. 


The  lact  that  a  yoiiii^  miin  ha?*  attended  a  dairy  scIkhiI  and  has  sue- 
oeHsfiilly  C(>m|)lete(l  tht^  course  there  offered,  comTneiHls  him  to  atjyoiie 
looking  for  a  jierson  to  fill  a  reHpoiisible  position  in  a  iTeauiery  orchees^ 
factory  or  t<j  take  charj^'e  of  a  farm  dairy.  Seientitic  edncation  in  sij^i- 
cuUural  lines  13  no  longer  hmketl  upon  an  iiiipraeti cable  and  n^eless, 
and  tlie  one  posseHHin*^*"  it  is  not  m*\v  neeei^sarily  eonsidered  a  theorist; 
nn  the  contrary,  education  is  regarded  with  ntore  and  more  lavor,  it  is 
recognized  that  practice  and  science  are  closelj*  connected^  and  yiehl 
the  best  lesnlts  when  they  are  made  to  depend  upon  each  other;  rules 
of  thumb  eati  not  eonij«*te  with  applied  science,  80  far  as  spei-ial 
training  18  concerned^  dairying  is  not  different  from  other  lines  of 
industry,  and  in  these  times  of  r;ipid  seieidilie  and  technical  advatn'e- 
meat  and  severe  competition  in  all  trades  and  professions,  it  is  found 
that  the  hntier  and  cheese  maker  and  the  dairyman  are  as  much  in 
need  of  the  best  antl  latest  inf{>rmation  rehiting  to  their  work  as  the 
horticulturist  or  nnM:hanic  or  tradesman  is  in  need  nf  the  latest  knowl- 
edge in  hi8  line. 

Mo<lern  advances  in  dairy  knowledge  liave  been  rapid;  the  scientist 
and  inventor  have  canned  tlie  apjjaratas  and  routine  in  use  a  tpiarter 
of  a  centnry  ago  to  be  almost  entirely  dis*rarded  and  replaced  by  more 
profitable  machinery  and  more  accurate  methods,  Although  inventions 
of  improved  dairy  machinery  and  scientific  investigations  in  the  fteld 
of  dairying  are  compaiatively  rcccat,  im(R)riant  discoveries  and  cor- 
re^sponding  changes  in  methods  of  work  have  already  been  made.  It  is 
probable  that  these  improvements  have  not  much  more  than  begun, 
and  the  results  that  have  been  obtained  and  will  be  obtained  are  cer- 
tain to  liave  a  marked  effect  on  the  prodnction  an*l  care  of  all  thiiry 
products.  It  is  well  known  that  the  methods  of  butter  making  prac- 
ticed twenty  years  ago  can  no  longer  be  followed  with  profit:  with 
motiern  aids  more  butter  can  be  made  from  a  given  amount  of  milk  of  a 
given  quality  than  it  was  then  possible  to  produce. 

Another  feature  of  dairying  whicli  has  undergone  great  change  in 
late  years  is  the  market  value  of  dairy  products.  The  prices  of  nnlk, 
butter,  and  cheese  have  recently  been  so  low  and  the  cost  of  prodnction 
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has  so  nearly  equaled  the  mnrket  values  nf  the  prodnets  most  econom 
iciilly  priKluced,  tliat  it  lias  becoiiu?  absdliitely  necessary  to  turu  every- 
thing  ill  dairy  operations  to  the  greatest  possible  gain  if  one  woqIcI 
gnct'ctMl  in  profitably  pnxlneing  milk  Juitter,  or  cheese,  Skill  and  keen 
judgment  are  conHtantly  requirerl  by  the  suecessi'ul  dairyman  ;  no  .simply 
imitative  metbods  can  be  de]>endetl  upon  if  the  best  reaults  are  expected. 
The  ehangingconditit)tis  of  the  dairy  industry,  viz,  its  rapid  advanccis 
in  means  and  methoils  of  nninnfartnre,  larger  production  of  gnoiU  not 
always  the  best,  and  severe  competition,  have  seemed  to  make  it  neces- 
sary to  provide  some  places  fin-  givitig  instrn<'tif>n  in  the  most  advanced 
dairy  methods.  Dairy  schools  have  bciru  established  to  meet  this  press- 
ing need,  and  tlieir  establishment  marks  au  imjwrtant  era  in  the  history 
of  agricuUnral  education.  Soon  after  the  organization  of  agricultural 
coHeges  it  was  learned  that  they  (*ould  not  reach,  tbrouf^li  the  lone" 
courses,  the  great  ma]f>rity  of  dairymen  ami  butter  and  cLeese  nuikers 
who  needed  practical  and  theoretical  instruction.  Shorter  courses  were 
offered,  with  varying  success, and  it  was  jinall\  de^-ided  to  give  instruc- 
tion  in  dairying  alone  for  a  few  weeks  each  winter.  This  departure  has 
proved  to  be  a  boon  to  dairying.  Dairy  schools  arc  now  found  in  every 
State  where  dairying  is  a  prominent  uidustry,  and  other  States  are 
ready  to  give  simdar  opportuniti^'s  for  dairy  instruction  as  soon  as  it  is 
needed.  These  schools  are  usually  connected  with  8tate  agricultural 
colleges  which  furnish  instructors  and  eiiuipinent.  In  a  few  Statcji 
splendid  buildings  have  been  crei-ted  lor  the  single  purpose  of  dairy 
teaciiing.  In  other  States  creameries  (*r  cheese  factories  or  bnildinga 
containing  both  have  been  erected  for  the  practical  operations,  and 
class  room  woik  is  conducted  in  the  college  buildings.  Schools  wi 
the  largest  equipment  are  naturally  located  in  the  chief  dairy  Btai 


PURPOSE    OF    DAIRY   SCHOOLS. 


riU 

I 


It  is  the  puri)ose  of  dairy  schocds  to  teach,  young  men  or  women,  in 
short  time,  as  much  as  possible  of  the  theory  of  the  ditierent  lines 
work  connected  with  dairying;  and  these  theories  are  illustrated,  m 
far  as  practicable^  m  actual  practice  at  the  churn,  cheese  vat,  or  other 
apparatus.    They  aim  to  so  equip  one  who  has  had  some  practicul  work 
that  lie  will  be  able  to  take  full  charge  of  a  plant  and  make  the  best 
possible  product.     And  they  attenii>t  U^  teach  one  who  has  had  little  or 
ao  practical  training  the  things  that  it  t^jok  his  father  many  years 
learn.    They  aim  to  improve  the  quality  of  our  dairy  products  and 

iuce  the  tvist  of  their  production  by  ti^aching  new  and  advanced 
principles,  together  with  methods  which  have  l»een  proven  to  yield  the 
best  results.  There  is  no  reason  why  as  g<x>d  Initter  or  cheese  can  not 
be  pnMluced  in  this  country  as  is  luade  in  any  part  of  the  worUl,yet  it 
isai>ainful  fact  that,  while  many  uf  our  manufactured  prodacts  excel 
all  of  their  kind  made  in  other  lands,  our  dairy  products  can  not  com 
pctc  in  foreign  markets  with  the  butter  and  cheese  of  several  com 
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tries.  Our  snccessful  competitors  depend  on  their  herds  for  their  daily 
bread.  They  r^iize  that  it  is  to  their  interest  to  thoroughly  under- 
stand every  step  in  their  work  and  have  carefully  organized  systems  of 
dairy  instruction  which  have  been  conducted  for  years. 

It  is  not  the  purpose  of  short  dairy  courses  to  displace  longer  courses 
in  agriculture.  Each  has  its  own  place  iu  the  field  of  agricultural 
instruction,  and  dairy  schools  occupy  a  place  that  had  been  practically 
vacant.  The  long  course  of  agriculture  which  re(]uires  four  years  for 
completion  is  thorough  and  comprehensive,  and  if  one  desiring  dairy 
training  can  t<ike  that  it  is  undoubtedly  the  best  thing  to  do.  Four 
years  is  none  too  much  time  to  devote  to  the  study  of  dairying  and 
closely  allied  subjects.  If  it  is  possible  to  spend  only  two  years  and 
few  outside  subjects  are  taken,  a  good  training  can  be  obtained  in  that 
time.  By  taking  these  longer  courses  one  can  obtain  sill  the  instruc- 
tion given  in  the  short  course  and  a  great  deal  more;  in  fact,  he  has  an 
opportunity  to  learn  much  that  is  now  known  of  dairying  and  at  the 
same  time  gain  a  fair  knowledge  of  agriculture,  chemistry,  ba(;teriology, 
and  other  subjects  allied  to  dairying  and  of  general  importance  and 
interest.  But  the  full  course  in  agriculture  or  a  special  course  of  one 
or  two  years  requires  time  and  money  for  preparation  and  completion, 
and  it  is,  therefore,  beyond  the  means  of  many  to  take  either  of  them. 

There  is  a  large  class  of  ambitious  young  men  and  women  who  can 
not  afford  a  long  course  at  college,  and  of  others  who  are  not  interested 
in  anything  but  dairying,  strictly.  With  many  the  time  is  limited  and 
they  prefer  to  become  as  proficient  as  possible  in  one  line,  rather  than 
attempt  to  get  a  few  ideas  in  several  different  lines.  It  is  for  such  as 
these,  chiefly,  that  short  dairy  courses  have  been  arranged,  and  it  is 
endeavored  to  place  them  within  the  reach  of  all,  as  one  of  the  first 
necessary  steps  toward  the  improvement  of  our  dairy  products  is  edu- 
cation of  the  many  makers  of  butter  and  cheese.  Each  one  must  be 
properly  trained,  and  schools  adapted  to  but  a  few  could  not  accx)mplish 
that  end. 

The  dairy  schools  receive  without  special  preparation  any  who  are 
actually  engaged  in  making  butter  or  cheese,  or  who  intend  to  make 
that  their  busincvss.  The  work  is  so  arranged  that  an  intelligent  person 
can  get  great  help  by  devoting  all  his  time  for  a  few  weeks  to  the  study 
of  dairy  methods  under  the  guidance  of  competent  instructors.  It  must 
not  be  thought  that  all  the  complexities  of  dairying  can  be  learned  in  a 
few  weeks  or  months,  but  in  this  short  period  many  useful  idens, 
advanced  principles  and  methods  can  be  obtained. 

METHOD   OF   CONDUCTING  DAIRY   SCHOOLS. 

As  the  most  active  season  of  dairying  is  in  the  spring,  summer,  and 
fall  months,  the  period  of  work  of  the  dairy  schools  has  been  placed  in 
the  winter,  thus  enabling  many  who  are  in  charge  of  factories  to  finish 
the  season's  work,  take  the  course,  and  open  the  factory  the  following 
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spriugy  while  otlic^rs  whose  factories  run  the  wliole  year  can  be  relieved 
of  ihe  work  for  a  few  wetrkst  in  winter  more  easily  tliau  any  other  time. 

The  schtH>1s  being  eHtal>lishe<l  ihr  those  who  can  attond  but  a  sliorb 
|)t"ri(id,  tliv  work  is  so  p!aiiut*d  that  on  erith  week  ilay  the  stadent*8 
time  Is  fully  oecupied.  Care  is  taken  to  have  the  si-ientific  and  practi- 
cal instrocthm  so  chisely  rehitcd  that  one  will  help  The  other  in  the 
datly  work.  The  student  is  not  only  told  in  iectnrcH  h<iw  to  make  i^twKl 
butter  nud  cheese,  but  he  is  shown  the  complete  process  and  perlornm 
the  work  himseU  until  fnmiliar  witli  it.  After  he  learnw  the  principles 
of  makin^^  a  iiist-clnss  product  he  is  shown  how  to  judt;e  or  score  it^  a 
blank  like  the  following  beings  used : 


Report  by  , 


liltink  umetf  for  JHtlifinff  huiUr  at  the  WUcmnfin  Dairp  ^ImoU 
.....,, ..»  Date, 


*$  l^v 


Ko-OfMIII   Ifi 

^ 

SmU^  points. 
Flavor 

30 

CirnlD     ..«..,,....*........,^.. 

Color  , ,...•,... 

15 



Siih            

....     10 
....      5 

,..,  100 

PftHkago... 

ToUl 

««•*•«««»- 

1 

— ^ 

This  is  an  important  exercise  and  a  great  help  in  detectin^\just  wlicre 
an  error  was  nnule  in  tlie  process  of  niaunfacture.  It  is  also  an  aiti  to 
line  erstaiul  the  exj)ert  criticisms  of  the  product  after  it  has  rem'hed 
nnirket. 

The  subjects  in  which  instruction  is  given  depend  largely  on  the  con- 
dition of  dairying  in  the  State  where  a  schcol  is  hicated.     (teneral  lec- 
tures on  dairying  are  given  at  all  schools,  and  itistruction  in  the  use  oETl 
the  lialicock  an<l  lactometer  tests  and  in  butter  making  is  alwuys  given^ 
(Jheese  making  is  an  important  industry  in  only  a  few  Stat4?8,  and  tUes- 
fullest  instruction  in  that  branch  may  be  expected  in  those  States  wher»- 
the  nnjst  (theese  is  marie.     The  pasteuri/atiou  and  sterilization  of  millk^ 
with  dilferent  kinds  of  machines,  and  the  preparation  of  milk  for  th*^ 
retail  city  market,  are  taught  in  some  States.     A  few  schools  have  itioii& 
excellent  facilities  for  advanced  work  and  original  mvt^stigatian   iim 
dairy  lines,  and  students  who  are  ])rHlicu*nt  in  the  elementary  worlc 
are  encouraged  to  take  uji  somctbmg  more  advanced.    The  scnMic^ 
of  dairying  offers  a  promising  field  for  investigation  and  good  rewani 
for  successful    work,     Many   sliort -course   students  have   beeonie   so 
interested  in  this  that  tliey  h.ive  been  led  to  take  a  full  four  ye^ir*' 
course  iu  agriculture  after  completing  the  short  course^  and  have 
liecome  leading  autliorilies  on  agricultural  matters  in  their  coinmuni 
ties,     Buflleient  praein-al  engineerjiig  is  given  in  some  scliools  to  enable 
one  t4)  do  his  own  steam  fitting,  plumbing,  belting,  and  simple  rejiair 
ing.    Some  baeteriohigy  is  taught  and  an  elVort  made  to  impress  the 


fact  that  bacteria  fire  tlt'c  cbiL*f  rmiso  of  gotnl  or  liarm  in  the  dairy. 
I'tuler  the  liead  of  clji*niJ8try,  is  taught  the  eoiiiiiositiotiof  milk  and  it$ 
prchliiet^  and  the  rehitioim  of  their  several  parts.  In  a  few  canes  stu- 
dents have  o[»]Kirtuidty  to  i>erfbrni  some  simple  operatitms  in  milk 
Hiialysis,  thus  making  a  better  impression  on  their  minds  than  can  be 
daiie  by  lectui'es  ahine. 

The  class  usnaUy  assembles  at  >^  u'rhick  in  the  morning  tn  take  one 

w  more  leetnres,  whieh  are  intended  ti>  < nver  nun'h  more  ground  than 

ihii  practical  work,     Some  of  the  subjects  discussed  and  wliich  were 

Hot  meotioned  above  are  breeds,  breeding,  feeding  and  animal  iiutri- 

^'oii^  selecting  ami  judging  cattle,  n»aiuires,  farai    buildings,  market 

Quotations  and  requirements,  veterinary  science,  law,  and  creamery 

'bookkeeping, 

S]jecial  attention  is  given  to  the  lectnres  directly  bearing  on  the  daily 

l^i'iriclical  work.     The  importance  of  having  the  best  milk  is  clearly 

*lkf)wn.     All  the  details  of  handling  milk  both  before  and  after  delivery 

^^^  the  factory  are  explained.     Tliese  inchnle  milking,  straining,  aerat- 

»'*^^,  cooling,  care  previous  to  delivery,  and  hauling  to  fact(M\v;  also  tlie 

w^^^ceipt  of  milk  at  the  factory,  the  examining,  weighing,  sampling,  and 

^^>uducting  to  milk  vat.     The  lectnres  on  testing  milk  brietly  describe 

^lie  simplest  tests  which  have  been  uae^l  and  fully  explain  the  method 

^^^viaed  by  Or,  Bahcock.     The  payment  for  milk  according  to  its  fat 

^^^Dntent  is  explained  and  illustrated.     In  the  lectures  on  batter  making, 

^^^^"cry  step  td"  the  work  from  taking  the  milk  from  the  vat  to  shipping 

^-^atter  to  the  market  is  fully  described.     The  lectures  on  cheese  nntking 

^^<iver  that  subject  from  the  receipt  of  the  milk  to  the  shipment  of  cheese, 

^^Instruction  is  usually  given  in  cheddar-cheese  nniking  only,  but  in  some 

^^'hools  the  manniactnre  of  several  kinds  of  cheese  is  described.    The 

^^Ivantages,  disadvantages,  and  best  methods  of  pastinirization  and 

sterilization  are  explained  in  some  conrsas  of  lectnres.     The  proper 

^method  of  constructing  dairy  buildings  is  discussed,  sjiecial  importance 

licing  given  to  the  sanitary  side,  the  disposal  of  skim  railk  and  waste 

products,  laying  of  drains,  etc. 

The  part  of  the  instruction  upon  which  most  dependence  is  placed  is 
the  practical  work.  It  is  by  means  of  this  that  new  ideas  are  most 
eftectually  tixed  in  tin*  miiuls  of  atudejits.  This  should  never  be  con- 
sidered as  manual  lalwir,  as  it  is  not  that  in  any  sense.  When  the  class- 
roiim  work  is  completed  dillereat  sections  iif  the  class  are  assfgm^d  to 
varituis  dniies  in  conneethni  with  practical  dairy  work,  such  as  rvreiv- 
iug  milk,  tending  to  separators,  ehurning,  cheese  making,  and  pasteur- 
izing ami  t^stiiig  milk,  and  the  assignments  of  the  dilTerent  sections 
are  changed  reguhxrlyj  so  that  eacli  student  has  an  opjwrtnnity  to  gain 
experience  in  each  branch  of  the  work.  In  some  schools  the  class  is 
divided  into  three  sections,  each  section  working  in  the  butter  room, 
cln^ese  room,  and  laboratory  by  turns.  These  sections  are  again  <ii  viiled 
into  smaller  sections  and  assigned  by  the  instructor  to  perform  diHerent 


luHes-  far  e^EauipTo^  of  those  ^issigned  t*?  the  THiticr~rt)om  som^tflke 
cljaj>r**  of  tlie  separators,  others  attend  to  th^  rhumiDg,  while  otherj< 
print  aiid  iiai'k  butter.  All  tbo  work  la  executed  under  the  imniGdiatc 
supervision  of  a  competent  in,«itructor  aud  careful  atteution  to  dataMt^ 
is  required.  When  a  studeut  h  assigned  to  auy  duty  a  report  blauk  i« 
given  him  similar  to  those  here  shown.  It  providea  for  reiKjrting  each 
step  ill  tlie  work^  and  thus  teaches  iMseuracy  aud  observation. 
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Flit  in  rtktm  niltk  r»  mmiitf-ji  uft^r  vtaHlog  .. 
FiiUn  Hkini  milk  SOiuinult'NRnertttArttng.. 
Fat  iu  Mklru  milk  1  hour  nflrr Jitartitig  ,- -, - 
Holicis  Tiikt-fAt  in  A  kill]  mi  Ik  1  boiir  after 

^ifftrtfii^ .  ,^. ,,..... p..,. _,»... 

Fiit  in  vm&m  1  hour  aft 4^r  Ntiirllu^ , 


S|hhm1  of  MtfHiralin-  S  mitiDtea  wtter  ttart^  i 

iiitf  ^  ^  ^ .,._......... 

iSptHHl  ctf  Aeparflt4>r3(li  mitiitt«m  After  iit«it»  { 

mg ...._.,.„,...*...... * , .  . . 

Sp«^  of  9i$|iHrator  I  hmir  aft*f  ntjirtisji.  ..L 
Pn  an  da  of  milk  mo  thtfJiijih  jtor  huii?...,,L 

T*:mjT«runinMjf  ftkim  millc , ,...<,L 

T*»ti!porji  I  u  n^  of  itl  Jiiu  .*♦...... ..,,,,,,,,,  ,L 

TpDnwrmt on" nf  vtv»m  in  vat. . . . , ., . . ..L 

TijtD  |»ef  At  olio  of  wmc  r  n  unti  imdiiig  mt . . . ,  L 


Komiirks : 

Blank  usvdfor  cheese-making  report  at  the  New  York  Dairy  School. 
Report  l»y Date, 


.,  189 


Vat  nsod 

Condition  of  mil k 

Weight  of  milk 

Rennet  teat  for  ripene.ss 

Temperature  set 

Amount  of  rennet  used 

Kate  of  rennet  per  1.000  pciunds  milk , 

Hot  iron  t«'Ht  w lien  dippetl 

Hot  iron  test  when  ground 

Weight  of  salt  used 

IJaleof  bale  per  l,Oi)0  pounds  nnik 

l^er  cent  of  fjit  m  milk 

Ter  cent  of  fat  in  whey 

Weight  of  fat  lost 

Kind  ol  rhe«*8<' 

Number  made 

Weiglit  of  green  jdu'ese 

Weight  <»f  milk  for  1  i)ound  green  cheese. 

St^rial  number 

Time  set 


Time  of  first  curdling 

Minutes  taken 

Time  cut 

Minutes  taken 

Time  steam  turned  on 

Minutes  taken 

Time  stoam  turned  otf 

Minutes  taken  in  raising  to degrt>e8. 

Timedippe<l 

Minutes  taken 

Time  ground 

Minu^staken 

Time  salted 

Minutes  taken 

Time  put  to  press 

Whole  time  for  setting 

Time  dressed 

Time  taken  from  press 

Length  of  time  in  press 


Kemarks: 


Farm  dairying,  or  the  making  of  dairy  products  on  a  small  scale,  is 
usually  taught  in  the  sbort  course  of  agriculture  with  other  subjects, 
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such  as  horticnltare,  geueral  agricultnre,  and  entomology.  In  most  of 
the  States  where  the  factory  industry  is  not  extensive  and  the  classes 
in  dairying  are  not  too  large,  the  farm  dairy  instruction  is  given  in  con- 
nection with  the  creamery  and  cheese  factory  work.  In  this  course  it 
is  endeavored  to  show  how  to  make  good  butter  in  small  amounts  and 
with  ordinary  utensils,  such  as  are  found  on  the  average  dairy  farm,  as 
well  as  with  the  most  approved  aids.  Lectures  are  usually  given  on 
breeding,  feeding,  and  judging  dairy  cattle,  management  of  the  dairy, 
diseases  of  the  dairy  cow,  the  composition  of  milk,  and  the  manufac- 
ture of  dairy  products.  Practical  work  is  included  in  separating  cream 
by  gravity  and  by  hand  separators,  and  making  butter  in  small  amounts 
and  preparing  it  for  the  market.  These  courses  have  enabled  many 
farmers  to  so  improve  their  butter  as  to  increase  its  price  2  or  3  cents 
a  pound. 

REQUIREMENTS   FOR  ADMISSION. 

The  entrance  requirements  to  dairy  schools  are  such  as  to  debar  no 
worthy  person  who  really  desires  to  attend.  Any  person  of  good  char- 
acter who  wishes  to  study  dairying  and  is  capable  of  understanding 
the  lectures  and  doing  the  practical  work  will  be  admitted  to  almost 
any  school.  In  some  cases  there  are  age  requirements,  and  in  a  few 
instances  examinations  are  given  or  statements  must  be  i^resented 
showing  that  the  applicant  has  hud  a  certain  amount  of  experience  in 
a  cheese  factory  or  creamery.  These  easy  entrance  requirements,  how- 
ever, should  not  encourage  anyone  who  is  not  fitted  for  the  work  to 
attempt  to  take  it.  An  applicant  should  be  at  least  IG  years  old,  and 
it  is  well  to  have  some  knowledge  of  farm  and  dairy  methods,  although 
some  of  the  best  results  have  been  shown  by  ambitious  young  men 
from  the  city  who  knew  nothing  of  cattle  or  milk  before  taking  the 
course.  One  should  be  i)ossessed  of  a  common  school  education,  be 
able  to  read  and  write,  and  understand  fractions,  percentage,  and  deci- 
mals. Without  such  knowledge  it  is  possible  to  make  good  butt<?r  (U* 
good  cheese,  but  not  possil)le  to  take  charge  of  testing  milk  or  appor- 
tioning dividends.  Each  student  entering  a  dairy  short  course  should 
have  a  strong  desire  to  become  expert  in  some  part  of  the  work,  and 
this  fact  should  be  kept  In  mind  throughout  the  course. 

Women  are  usually  admitted  to  the  schools  on  the  same  conditions 
as  men.  They  have  always  been  interested  m  the  farm  dairy,  and  are 
now  successfully  taking  charge  of  large  dairy  plants.  It  would  seem 
a  great  mistake  to  exclude  anyone  engaged  in  dairying  from  .attending 
a  dairy  school,  which  should  be  ready  to  aid  as  many  as  possible. 

CERTIFICATES  AND   PRIZES. 

Certificates  are  awarded  by  some  schools  to  students  successfully 
oompletiug  the  course.  These  do  not  necessarily  recommend  the  holder 
to  fill  any  position  in  a  creamery  or  cheese  factory,  but  usually  simjtly 


state  that  ho>  has  creditably  finisbed  tlie  prescribert  work.    Snr h  a  one 

is  liere  .sbo wii : 

Certificate  tiuarthd  by  the  Netr  Iltimpskire  Duiry  Scho^L 


This  oertiHes  tliat 


hskn  been  »  regularly  enrolled  inember  of  the  daJiy 


Hcfaonl  ttf  tlii8  roIle^f^diiriDg  the  session  of  IHO^— ,  has  ntt*?ncl*Ml  ihehxtun?  courses,  htm 
1I01145  tbfs  prcMacriberl  work  with  the  separators  and  churns  and  in  milk  testini?,  and  ham 
bec»Ti  ftniii*!  prolicit^Tit  by  hit*  iiiatriictors*  in  tlif*  exerciHes  required. 
Given  ut , y  thifl day  of ^,  189—*  


t^Q/e8ftor  of  AffrieaitHre, 


[SEAL,] 


Cotint«r»igiiod : 


Crmmtrry  Inntnirtar, 


Prf9ident  0/  the  CalJtffe* 


A  Student  may  finish  the  work  of  the  tlairy  school  and  be  able  to 

nisike  tbo  best  butter  or  cheese  uiidtT  siiniliir  conclitioT»s  as  were  there 
atlimJed  him,  but  be  van  rmt  always  do  as  well  under  the  adverse  eir- 
ciitiistaiiees  sometinies  met  hy  praeticul  Imtter  aud  eheese  inukers.  To 
suet'essfiilly  eope  wjth  all  conditions  hnig  experieDce  is  required. 
Bometimes  the  eertilleate  in  not  given  until  the  student  has  hail  one  or 
two  seasons  of  prartieal  work,  coneerniiig  wbieb  a  blank  statement 
similar  to  the  ti>Ilowing  is  tilled  out  aud  sent  in  monthly: 

Blank  used  for  rtpart  in  crmmtry  work  hy  the  U^iseonHn  Dairy  School, 
Report  by — for  the  nwnth  of ,  IS9 — . 

Kauie  of  creanifi y  iu  which  you  work 

Lot'tttion  of  creanit^ry  :  P.  <  J. ,  County State 

Nearest  rail  wriy  statloD ,, 

What  poflitiou  ilo  j'ou  hold,  first  man  or  helper? .,,,. 

Ifi  creamery  cooperative  or  pri vate f Numhor  of  patrona -......- 

Nundicr  of  cows... PonudM  of  milk  received  daily 

Distil  lite  to  next  creamery  or  ch*>f^8e  lac  tory  ...* .. 

Distancf^  Itoiii  creamery  to  fart!iea  t  patron 

Are  dividends  made  aceordin;^  to  the  per  ceut  of  fat  in  the  milkf ,..,. 

\}n  you  use  cotiipoHJie  teBtf How  often  in  esirh  patron's  itiilk  tcstiMl  f,  ,.*.. 

What  tH  th«'  lii<;ht*4t  jht  cent  of  fat  found  111  any  ]i»troh'B  milk  ilnrin^  thiii  month f. 
What  is  the  lowest  per  cent  of  fut  found  in  uny  patron's  milk  during  thia  inonthf .. 

Avcni;(e  fat  in  un\ed  riiilk  from  all  patrons 

What  separator  is  used  f About  what  proportion  of  cream  is  taken  f. 

At  whiit  tcioperature  is  milk  separated? 

How  much  milk  in  neparated  per  bourt -. 

What  per  cent  oi^  tat  in  left  in  Kkim  milk? , .,.- < 

Have  yon  been  troubled  by  separator  churning  the  cream? , -,*•— 

How  ia  ereani  ripened! ,.,     How  long  i«  cream  held  before ohamingf.^*...*.- 

At  what  ternperjitore  is  cream  kept? ,..•*..•, 

At  v^hat  temperature  in  it  eh  a  rued  f, .^ -. 

How  long  on  the  average  ia  cream  churned?.. ,.. ,  -  . 

Is  lintier  worked  once  or  twice? How  much  salt  iH  used ?,•.,, 

What  kind  of  salt  do  you  use? Are  you  bothered  with  mottled  baiter f... 


ft 
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How  mucli  fdt  is  left  in  liottermilkf ,..._,..., 

Wliiit  per  cent  lactic  acid  i&  in  cream  wlien  cUurned  (ManH'S  Aoid  taat,  or  Farxing- 
ion's  tablet )f .- .....,,. .., 

How  uiugIi  bntt«r,  packed  ready  for  miirket,  is  made  from  ime pound  of  fat,  Od  shown 
bytefttf..,, , 

How  ixincb  butter  basbcien  sold  diir[njy^  tlie  moutbf , 

Stat<j  hi};he6t,  lowest,  iind  averagn  prici>H  obtained, ,...,..,.. .,..,.,,-... 

How  niueli  ia  i"barjL?tiil  per  ptnihd  lor  inakiog? ,,,,,...,. 

Do  p:ifrc»u»  tiiku  bat*k  Mkitn  iiiilkf --,--.....- ..- 

How  18  akim  uiilkdivided  i^miMi;^  patrousf .,-.,- ..^,,. .._,... 

Ke  marks: 

In  addition  to  this  be  is  visitocl  at  hm  factory  by  liis  former  dairy 
instructors,  wlmae  re|)orts  must  show  tl»at  Ibe  factory  is  we!l  coiiduct4:^d, 
A  certificate  based  on  these  coinbtioiiB  is  a  vahiable  tiling^  aud  of  course 
^it  aid  in  securing  a  position. 

The  pnictice  of  givin^^  prizes  to  the  best  .stiKleiits  has  bceu  adopted 
ill  some  s<*boois.  Tbe  award  of  these  prizes  is  based  entirely  on  the 
work  doue  at  tlie  school,  Tliey  furoish  an  inceDtive  to  pat  forth  niie'a 
best  efforts  and  tbey  make  tlie  schtxd  work  more  luterestuig  by  causitig 
frieudly  eoTapetitioru  It  has  been  the  custtim  lu  some  scbiiols  of 
Etighand  to  give  the  best  students  an  exteuded  and  advanced  course 
without  cost, 

COST  OF   DAIRY  COCU8E. 

In  a  few  cases  tuition  is  retpiired  of  all  students  admitted  to  the 
dairy  course,  bnt  this  is  never  a  hirge  amount,  rarely  excecdini^  $15.  A 
deposit  of  from  ^2  to  $5  is  usually  made  to  cover  any  loss  by  breakage, 
and  the  ainonut  of  this  retnaining  unused  is  returned  to  the  student  at 
the  end  of  the  term.  Each  member  of  the  course  is  given  a  tnll  set 
of  glassware  for  testing  milk,  aud  if  he  meets  with  no  accident  and 
returns  a  complete  set  he  receives  back  tlie  entire  amount  of  his  deposit. 
If  a  few  pieces  are  broken,  eoou«:h  is  deducted  from  the  deposit  to 
replace  them  aud  the  remainder  is  returned.  Boanl  and  room  can  be 
found  at  prices  varying:  from  -^2,50  to  $5  per  week  and  lann«lry  work 
costs  about  oi>  cents  more  each  week.  "Shmt  scliools  re<|U)re  students 
to  wear  white  suits  when  at  wtn  k  in  the  dairy  budding.  Those  made 
of  white  duck,  similar  to  the  ones  wcun  by  paintcis,  are  very  satisfac- 
tory and  can  usually  be  obtaiTU'd  for  ^\  a  suit,  Pjach  student  should 
have  at  least  two  suits.  The  incidental  expenses  depend  largely  on  the 
individual;  they  can  be  kept  qmte  hnv  if  u^^'cssary. 

It  is  thus  seen  that  the  total  cost  of  attending  a  dairy  school  is  very 
reasotiable — exclusive  of  the  railroad  fare  in  going  and  returning — it 
may  even  be  as  low  as  ^:3,"i.  With  few  exceptions  ^'ti^  wn'll  cover  the 
entire  outlay.  Some  energetic  young  men  have  been  able  t(»  make  a 
large  part  of  their  expenses  while  attendini^^  such  a  schotd  by  working 
in  the  barns  and  on  the  tacius  connected  with  tbe  college,  but  it  is  not 
safe  to  depend  on  this  unless  assured  beforehand  that  work  can  be 
obtained,  ats  there  are  seldom  as  many  positions  as  persons  seeking 


!n~tlie~bn€f  statemeiits  of  the  scbools'^  in  tlie  apfieucli??,  the  ent 
mated  miioiiiit  of  the  required  expense  in  eiicli  etise  is  ^iveii*  Laundry 
and  laeidentaKs  are  not  intdmled.  Each  student  should  have  a  few 
blank  books  for  taking  nf>tes  in  t\w  liM'turea  and  biboratoriea  The 
price  of  board  and  roinn  varies  with  the  hication  and  the  ace;omiiinda« 
tious  oflbreil;  the  lowest  price  is  usually  stated. 

EQUIPMENT, 

A  few  schools  are  equipped  with  buildings  which  have  been  erectt^^H 
at  the  exiwsnse  of  the  States  for  the  purpose  of  dairy  instruction  onlj^^ 
These  buildin^^s  are  as  complete  and  perfect  in  construction  and  as  fine 
in  appeiiraiiee  as  other  college  buildings  and  lack  nothing  iu  arrange- 


Flu.  L^R«celviq|E^  sad  AamplluiEi;  milk,  <Mlt»ga  crminieiy,  lowm. 

inent  or  equiiJineut  whicli  would  aid  in  the  purpose  for  which  they  are 
intended  {VL  I).  They  contain  both  lecture  rooms  and  work  nK)ms^ 
also  laboratories,  reading  rooms,  libraries,  baUi  rooms,  ami  dressing 
rooms.  Each  building  is  so  arranged  that  all  the  work  connecteil  with 
butter  making  is  done  in  a  part  by  itself,  and  i>ractical  cheese  making 
is  carried  on  in  another  part.  The  work  rooms  are  arrangeii  as  nearly 
as  |*ossible  like  a  modern  creamery  or  cheese  factory.  The  reeriving 
room  (tig.  1)  contains  a  receiving  caij,  scales,  various  arrangements  for 
taking  sami>les  of  milk,  and  milk  vats  or  conductors  lea^ling  to  vat«  in 


- 


FiQ.  2.-OPtHATiNG  Separators^  Creamery  Course,  Iowa. 


Bui   17,  Bureau  of  Animal  Industry. 


Plate  III. 


Fig.  1— Pasteurizing  Milk.  Illinois. 


Fig.  2.- Cheese  Room,  Minnesota. 


FiO.  a.-UvE  Stock  Lecture  Room  Mi^jnesota 
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another  room.  The  butter  room  (PI.  II)  is  fitted  with  all  the  apparatus 
uecessary  to  make  large  or  small  amounts  of  butter — separators,  cream 
ripening  vats,  churns,  and  butter  workers,  and  usually  dif!*erent  styles 
of  each  kind  of  machinery  are  in  use,  so  that  several  squads  can  be 
working  at  the  same  time  on  the  same  kind  of  work,  but  with  varied 
appliances.  Each  student  changes  from  one  kind  of  apparatus  to 
another  until  he  becomes  familiar  with  all.  Manufacturers  frequently 
loan  dairy  machinery  to  the  schools,  thus  getting  a  good  opportunity 
to  make  their  implements  known,  while  the  cMiuipnient  of  the  school  is 
increased  and  improved.  In  the  cheese  room  (PI.  Ill,  fig.  2)  are  found 
small  cheese  vats  and  all  the  accessories  necessary  in  cheese  making. 
In  connection  with  this  room  is  the  curing  room,  where  it  is  customary 
to  keep  careful  record  of  the  heat  and  moisture  conditions  throughout 
the  term. 

The  laboratory  (PL  IV,  fig.  1)  resembles  in  many  respects  a  chemical 
laboratory.  Long  benches  are  provided  with  drawers  and  closets,  sinks, 
hot  and  cold  water,  and  gas.  l^umerous  testing  machines  run  by  direct 
steam  jet«,  belt,  and  hand  power  are  placed  in  the  laboratory.  Jars  of 
salphui'ic  suiid  with  rapid  measuring  arrangements  for  use  in  filling  test 
bottles  and  apparatus  for  the  acid  tests  and  other  experimental  and 
chemical  work  have  their  phice  in  this  room.  Each  student  keeps  the 
glassware  necessary  for  testing  milk,  cream,  and  skim  milk  in  his  own 
locker.  Usually  the  lactometer  and  acid  tests  are  used,  and  some  of 
the  earlier  known  rapid  fat  tests  are  sometimes  shown.  The  reading 
room  and  library  contain  numerous  dairy  pax>ers  and  books,  herd  books, 
etc.  When  special  rooms  are  provided  for  instruction  in  farm  dairying 
they  are  equipped  with  hand  churns  and  separators,  the  conditions 
being  made  as  near  like  those  of  a  model  farm  dairy  as  possible.  A 
special  room  is  used  for  the  engine  and  boiler,  and  instruction  may 
here  be  given  in  firing,  steam  fitting,  plumbing,  and  the  care  of  the 
engine.    (PI.  II,  ftg.  1.) 

The  lecture  room  is  fitted  with  seats,  having  a  wide  folding  arm  rest 
suitable  for  holding  a  notebook.  Blackboards  and  charts  are  on  the 
wall  for  use  in  illustrating  the  lectures.  A  live  stock  lecture  room  (PI. 
IV,  fig.  2)  is  now  in  use  in  a  few  S(!hools.  It  contains  a  large  platform 
where  animals  can  be  brought  in  full  view  of  the  class  and  their  peculiar 
and  prominent  points  of  excellen(*e  or  failure  discussed. 

Schools  not  equipped  with  buildings  as  above  described  usually  oper- 
ate a  creamery  and  perform  all  practical  work  in  a  building  by  itself, 
aud  conduct  class-room  work  in  other  buildings.  The  fact  that  they 
have  no  costly  structure  is  not  evidence  that  they  can  not  give  good 
dairy  instruction.    (PI.  IH,  hix.  1.)    (See  fig.  2.  text.) 

Most  dairy  schools  control  henls  of  cows  which  furnish  a  part  of 

their  milk  supply.    In  some  cases  these  are  pure  bred,  and  the  herd 

may  contain  animals  of  several  ditt'erent  breeds;  in  other  cases  grade 

herds  are  kept  with  the  intention  of  illustrating  how  a  good  herd  can 

7188— No.  17 2 
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be  built  up  from  native  stock  at  little  or  no  more  expense  than  is 
required  to  keep  an  ordinary  berd  with  no  improvement  from  year  to 
year.  The  advantage  of  having  cows  of  the  best  types,  and  medium 
^ood  and  poor  animals,  is  evident. 


Fio  2 College  creamerv  at  Fargo,  N.  Dak. 

Other  facilities  which  aid  in  giving  dairy  instruction  consist  of  col- 
lege and  experiment  station  libraries  and  farms  well  eijuipped  with 
buildings  and  machinery,  silos,  feed  cutters,  grinders,  and,  frequently, 
electric  power.  The  associations  formed  at  dairy  schools  may  become 
of  great  value  long  after  the  course  is  ended. 

advanta(;es  of  a  dairy  course. 

The  benefits  of  a  dairy  course  are  so  many  that  only  a  part  of  them 
can  be  mentioned  here.  The  cliief  advantage  of  any  kind  of  education 
is  that  it  trains  one  to  think.  Dairymen  should  know  why  as  well  as 
how,  and  the  one  who  understands  the  reasons  for  each  of  the  steps  in 
making  dairy  products  is  the  one  who  most  successfully  meets  unex- 
pected and  unfavorable  conditions  when  they  occur.  Good  operators 
who  can  think  and  wlio  possess  some  original  resources  are  wanted  by 
creamery  and  cheese  factory  managers.  The  latter  are  not  slow  to  learn 
that  an  employee,  understanding  practical  dairy  work  and  capable  of 
sound  reasoning,  is  worth  much  more  than  the  one  who  acts  mechanic- 
ally. If  the  skim  milk  or  whey  can  be  made  to  test  one  tenth  per  cent 
less  in  butter  fat,  they  want  the  man  who  can  do  it.  There  is  a  demand 
for  good  dairymen,  and  it  is  doubtful  if  many  up-to-date  butter  makers 
or  cheese  makers  can  be  found  in  the  army  of  '*  educated  unemployed  ;** 
such  men  are  needed  in  too  many  places.    The  best  students  from  the 


ilibiry  ficliools  are  usaally  snccessfnl  in  securing?  fir.strlass  positions;  in 
hc5t^  tlje  schools  are  sometimes  utuible  to  611  all  tlie  positions  lefeiTed 
to  them  because  of  tlie  lack  of  eaiidulales. 
Another  beoefit  of  .si>ecia!  tlairy  training?  is,  it  makes  one  loore  mde- 
IpentleijL  It  frequently  happeoH  tliat  the  prolits  from  a  dairy  coiit:eru 
Can  be  much  iucreased  by  chau^^iug  tlie  kiud  of  ]*rwhict*  If  the  butter 
tiiarket  is  depressed,  it  inay  tie  well  to  maiiul'acture  cheese  foi  a  time, 
»f  it"  the  milk  market  is  iioi^led,  it  will  very  likely  b*^  advaiitaMcous  to 
tile  shipper  or  the  dealer  to  make  butter  or  cheese  for  a  tew  ilays,  uuid 
normal  conditions  of  the  uiavket  are  resumed.  This  matter  of  being 
able  t^)  chauge  at  the  right  time  may  save  many  dnllars'  worth  of  milk 
wbic'h  would  otherwise  be  a  total  loss. 

A  ^Teat  advantage  of  dairy  Behools  is  that  they  teacli  the  same 

''^etliods  toall  students,  and  in  this  way  have  much  iuUneuce  in  making 

«lairj  products  more  uiiitbnn.     Butter  and   cheese  have  been  justly 

^^iticised  for  lack  of  thi8  ipiality,  but  greater  nniformity  is  already 

J      **Oticed  a^s  the  result  of  dairy  seliuol  training.     Though  several  ditlereut 

HU^tH  of  butter,  alike  excejjt  in  minor  particulars,  may  beef]ually  good, 

^they  do  not  sell  an  well  un  the  market  as  they  would  if  more  alike. 

'^lien  the  makers  in  any  section  have  been  trained  to  ripen  tlieir  crreaui 

*"  the  sauie  way,  churn  it  at  the  aanie  stage,  use  salt  and  color  in  the 

®3iiue  degree,  and  pack  tbe  produt:t  in  the  same  way,  material  benctits 

^ill  accrue  to  all  the  creameries  in  that  eonimunity, 

F^nnn  a  financial  stand])oint  a  short  dairy  courst*  may  be  reganled  by 

^>»    amliitious  person  who  is  much  interested  in  dairying  as  a  gotul 

investment.    Many  earnest  men  and  women ^  limited  in  both  tmie  and 

*noiiey,  have  been  able  to  help  themselves  very  considerably  by  making 

^the  most  of  a  lew  weeks  at  a  dairy  schiiol.     It  must  be  remembered 

■^ha-t  tact  and  skill  and  keen  interest  in  the  work  are  necessary;  without 

^Tii^^^  the  manager  of  a  new  and  promising  dairy  enterprise  may  ruin 

*^9  l)ut  with  them  an  ordinary  place  may  l>e  made  to  i)ros|)cr  and  be  a 

**'^tirce  of  great  profit  to  the  community.     Many  run  clown  and  atrug- 

*^H  tig  creameries  are  scattered  through  tliecuuntry;  often  tireir  unpros- 

^i*<>us  condition  is  due  to  a  snntll  8up|)iy  of   milk  — tins  is  bey^md 

^**f  control  of  the  operator.     15nt  tlie  trouble  is  stmietmies  in  the  factory 

^^*ielf,  and  in  such  a  case  an  intelligent,  energetic  ojjerator  is  usually 

^*ie  one  thing  needed, 

A  few  cases  may  be  cited  showing  liow  dairy  schools  have  benetited 
ttiUindualH.  A  young  man  wlio  had  spent  all  Ins  lite  at  ordinary  farm 
Work  anil  had  very  little  knowledge  of  dairy  methods  took  a  ten 
Week»^  creamerjTnan's  cuurse  and  at  its  close  obtained  aposilion  in  a 
creamery  paying  ^r>0  a  montli  fi*r  ten  mouths  in  tlie  year.  Bef«*re 
taking  the  course  he  had  been  getting  $25  about  eight  months  each 
year.  Fifty  dollars  covered  his  entire  expense  at  the  school  and  by 
the  outlay  of  this  iinMumt  he  more  than  doubled  his  income.  The  ne.\t 
vitlter  he  returned  to  the  dairy  school^  heard  the  lectures  a  seeond 
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time,  repeated  a  part  of  the  work,  and  took  some  advanced  stady. 
He  then  secured  a  position  which  paid  him  $55  i)er  month  with  hooae 
rent  free.  The  creamery  of  which  this  young  man  has  charge  has  a 
neat,  tidy  appearance.  He  is  agreeable  to  patrons  and  has  the  repnta- 
tion  of  being  the  best  creameryman  in  the  community. 

If  one  has  had  no  practical  experience  in  factory  work  he  should 
endeavor  to  get  at  least  one  season's  work  as  helper  to  a  first-class 
maker.  A  man  about  30  years  of  age  had  spent  his  life  at  general 
farm  work.  He  decided  to  learn  butter  making  and  took  a  short  dairy 
course,  at  the  completion  of  which  he  became  helper  in  a  creamery 
at  $27  a  month.  The  next  year  he  was  bntter  maker  in  another 
creamery  at  a  salary  of  $50  per  month,  and  the  next  year,  with  one 
helper,  he  took  charge  of  a  large  plant  at  a  salary  of  $G0  per  month 
and  free  house  rent.  The  beginning  of  this  improvement  was  a 
determination  to  excel  in  dairy  work,  and  the  first  act  was  to  attend  a 
short  dairy  course  which  cost,  in  .ill,  about  $50. 

A  young  man  who  had  just  finished  school  attended  a  three  months' 
dairy  course  at  a  total  cost  o(  nearly  $75.  The  next  summer  he  took 
full  charge  of  a  creamery  receiving  12,000  pounds  of  milk  a  day,  and 
besides  making  the  butter  kept  the  books  and  apportioned  payments 
on  the  basis  of  fat  delivered.  His  butter  was  awarded  both  first  and 
second  x)remiums  in  a  close  contest  at  the  county  fair.  He  was  paid  $65 
a  month.  The  next  year  he  took  full  charge  of  a  large  creamery  pro- 
ducing almost  a  ton  of  butter  a  day  and  had  three  assistants, — salary 
$80  i)er  month. 

Similar  examples  could  be  given  of  cheese  makers  receiving  much 
help  by  a  dairy  school  training  and  the  marked  success  of  young  women 
could  also  be  cited.  At  a  recent  Western  State  fair  more  than  half  the 
premiums  on  dairy  products  were  taken  by  students  holding  dairy 
school  certificates.  These  illustrations  are  given  to  show  that  a  short 
scientific  training  m  dairying  can  be  made  good  use  of  by  a  practical 
person  who  wishes  to  learn  more  of  creamery  or  cheese-factory  work. 

Special  dairy  training  can  be  a  means  of  just  as  great  profit  to  the 
dairy  farmer  as  to  the  factory  operator.  The  butter  produced  on  farms 
is  far  from  perfect.  As  a  rule,  it  sells  for  several  cents  less  than  the 
"best  creamery,"  although  some  fanners  receive  the  highest  market 
price  for  their  product.  It  is  not  an  uncommon  occurrence  for  two 
farmers  living  close  together,  having  the  same  kind  of  stock  and  the 
same  advantages  for  dairying,  to  ditt'er  50  per  cent  in  the  profits  from 
their  herds.  Lack  of  uniformity  is  a  chief  criticism  of  farm  dairy 
butter.  This  is  mainly  due  to  different  methods  in  the  care  of  milk  and 
cream  and  in  making  the  butter,  and  defe(its  resulting  from  theancom- 
petency  of  the  maker.  The  dairy  scliool  offers  to  the  busy  farmer 
or  any  member  of  his  family  a  quick  and  cheap  way  of  learning  the 
best  methods.  The  value  of  farm  dairy  butter  should  be  materially 
increased;  this  can  be  easily  done,  and  would  mean  many  thousands  of 
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additioTial  dollars  to  farmers.  Farm  dairy  butter  is  often  excellent  iu  all 
poiufsbiit  ooe  or  two,  wliit^b  could  b<*  easily  eorre«_*t«d.  For  exatn|de, 
it  miiy  not  be  well  piuiked,  tbou^rh  all  rigid  iu  otber  prirticuliirs;  in 
such  a  case  the  use  of  a  better  pueka^je  may  raise  the  price  a  few  cents 
perpomid.  Neat  paekages  of  wed-made  butter  bave  been  tbt*  means 
of  lift  illy:  many  mortgages. 

Dairying  bas  recently  come  to  bo  regarded  aa  the  most  |trofi table 

t»ratich  of  agriculture  in  many  localities  wbcre  grain  raising  or  general 

Jajtuiiig  bad  been  the  leading  oceupatioii  and  fariuers  liave  been  com- 

pelled  to  give  tlieir  chief  attentitui  to  tbeir  herds.     Those  who  have 

not  beeu  in  tbe  business  long,  or  have  never  pat  their  best  etfurt  into 

it,  little  appreciate  tlie  great  losses  due  to  poor  methods  in  feeding, 

"^^^leeting^  and  carirtg  for  sto(*k  and  preparing  the  product  fur  market. 

It  btts  been  sluiwu  repeatedly  that  one  cow  may  easily  produce  twice 

^he  butter  of  another,  making  ber  profit  more  than  double  the  profit 

frfjin  the  poor  cow.     The  lectures  and  practical  work  ou  selecting, 

J^d^'iDg,  and  managing  stock  give  valuable  instructitm  on  tliese  mat- 

^t'B,    It  is  claimed  that  the  fat  which  remains  in  the  skiui  mdk  and 

"Utterinilk  ou  farms  would  increase  the  yield  of  farm  dairy  butter  25 

Percent  if  it  could  be  saved.     Nearly  all  of  this  can  be  saved  by  the 

*^l^ful  practice  of  moderu  methods. 

ADVANTAGES   OF    DAIRY    SCHOOLS   TO   THE    PirBUC. 

_  Dairy  schools  are  a  benefit  to  the  puldic  as  well  as  to  tbe  few  indi- 

^Ictuals  who  attend  them  fVu'  instruction.     In  countries  where  tliey  have 

'^^^ii  in  operatiou  for  manv  vears  this  is  verv  evident,  and  in  ijurts  of 

«-ui8  country  the  beneiits  may  already  be  seen.     Each  school  be^'omesa 

*^nt^r  for  advanced  dairy  thought  and  each  successive  year,  as  class 

^fter  class  goes  out,  its  influence  is  widened,     Kvery  student  carries 

^^w  ideas  to  his  home,  ami  though  some  may  make  little  use  of  the 

^^^ining  otliers  will  jriake  muc  h  of  it,  bofh  iu  their  own  work  and  iu 

"*-*^>ing   tbeir  neighbors.     The  creauiery   or  cheese- factory   operator 

'^cupies  a  peculiar  place  in  tijc  couitnuuity;  he  is  in  a  position  to  do 

'^U<:h  more  than  sim]dy  receive  milk  from  the  patrons  and  manufacture 

^ue  product.     If  he  understands  the  care  and  feeding  of  cows,  thecom- 

^Undiiig  of  rations,  value  of  mannres,  and.espcL-ially,  the  proper  care 

^^  nulk  before  its  delivery  at  the  factory,  bis  advice  on  these  things  is 

^  great  value  to  the  farmers  whom  be  meets  daily.    Tbe  more  the 

^ifluence  of  these  acbools  can  bi^  spi  eml  tlie  greater  will  be  tfieir  good 

^0  the  public.     Besides  the  cHmmunity  in  w^hicii  they  arc  locatt^d,  they 

Wetit  distant  oonsumi ug  couiuiunities  by  improving  and  cheapening 

dairy  pre  m1  acts. 

If  the  money  expended  in  the  support  cjf  dairy  schools  is  well  used,  a 
Kmall  amouut  of  it  is  eapaf)le  of  doing  great  good.  Many  schemes  have 
been  proposed  for  aiding  schools  iu  tbe  instruction  of  dairymen.  In 
£uglaad  traveling  dairy  schools  have  beeu  tried  with  some  success. 
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Dairymaids  are  sent  oat  to  remain  on  a  single  farm  several  days, 
teaching  the  best  methods  of  conducting  the  dairy  with  whatever 
appliances  may  be  at  hand.  With  some  persons  sufficient  interest  is 
aroused  to  lead  them  to  take  a  short  course  at  a  dairy  school.  This 
system  of  instruction  could  be  followed  with  profit  in  parts  of  this 
country,  especially  in  the  outlying  districts.  If  means  were  avail- 
able, capable  instructors  might  be  advantageously  employed  for  the 
entire  year,  spending  the  winter  at  dairy  schools  and  the  remaining 
months  in  the  field.  Valuable  service  for  the  State  could  be  rendered 
by  visiting  farms  and  factories  and  showing  in  each  place  how  the 
best  product  can  be  made  under  the  conditions  furnished.  It  is  an 
excellent  plan  for  dairy  school  instructors  to  visit  their  students  after 
the  completion  of  the  course,  when  they  have  taken  up  practical  work, 
to  aid  them  in  putting  into  practice  the  ideas  gained  at  the  school  and 
to  see  if  conditions  exist  which  permit  successful  work. 

The  importance  of  instruction  in  farm  dairying  is  very  great.  About 
85  i)er  cent  of  the  butter  produced  in  this  country  is  made  on  farms, 
and  as  the  quality  of  our  dairy  products  as  a  whole  can  not  be  much 
improved  until  this  large  proportion  shows  improvement,  the  need  is 
very  evident  of  ottering  every  inducement  to  learn  to  those  who  make 
butter  in  small  amounts  on  the  home  farm.  Several  agencies  have 
been  used  to  supplement  the  efforts  of  the  dairy  schools  in  this  line. 
Dairy  conferences  have  been  held  in  this  country  and  good  results 
thus  accomplished.  Courses  of  reading  similar  to  the  Chautauqua 
courses  have  been  started;  these  might  be  directed  from  the  dairy 
schools.     Systematic  instruction  can  also  be  given  by  correspondence.* 


APPENDIX, 


Brief  statements  follow,  showing  the  faidlities  for  instruction  in  dairy- 
ing now  oflTered  in  the  several  States.  Some  schools  receive  generous 
sapport  from  the  States  in  which  they  are  located,  and  have  everything 
necessary  to  enable  them  to  do  much  good  work.  In  other  States  the 
ei^uipment  is  not  ou  an  elaborate  scale;  in  a  few  there  are  no  dairy 
schools,  as  there  seems  to  be  no  demand  for  them.  When  the  need  for 
widespread  education  in  dairy  lines  is  better  understood  and  the  good 
results  which  accrue  from  such  education  are  better  appreciated,  even 
more  facilities  for  instruction  will  be  oflTered  than  is  the  case  to-day. 

In  the  statements  following,  the  names  and  locations  of  the  diflterent 
schools  are  given,  together  with  the  officers  in  charge  and  the  proper 
officials  to  address  for  further  information.    The  different  courses  of 
study  which  are  offered  are  briefly  described,  the  approximate  cost  of 
these  courses  stated,  and  certain  features  of  the  equipment  referred  to. 
Jn  States  where  a  large  number  of  people  Jire  interested  in  dairying  the 
classes  at  the  dairy  schools  are  usually  large,  and  there  is  a  correspond- 
ingly large  force  of  instructors;    some  schools  have  been  obliged  to 
Refuse  admission  to  api)licants  on  account  of  lack  of  room. 

When  one  has  conijluded  to  attend  a  dairy  school  it  is  not  always  an 
^iisy  matter  to  decide  where  to  go.  The  school  in  his  own  State  would 
l^o  the  natural  place  to  choose,  as  it  probably  makes  a  specialty  of  the 
^ind  of  dairying  most  practiced  in  that  State.  Each  school  naturally 
l^as  the  interests  of  its  own  State  uppermost;  for  example,  if  cheese 
^^aking  is  prominent  in  a  cortnin  State,  that  branch  of  the  industry  is 
likely  to  receive  special  attention  at  the  dairy  school  of  that  State.  If 
i  t  is  decided  to  attend  a  school  in  another  State,  the  li.st  following  may 
\>e  consulted,  and  when  a  few  are  found  that  seem  to  meet  the  require- 
^nents,  their  circulars  should  be  obtained  for  further  information: 

ALABAMA. 

Agricultural  and  MccJuniical  Col ht/e  of  Alabama,  Auburn. 
[Wiliiain  Loroy  llroitii.  M.  A..  Lh.  1).,  pn'Hidoiit ;  J.  F.  I>H(?^ar.  M.  S.,I>rofe»8or  of  ai;ricultnr«'.| 

For  fuH  inforination  conc<irnin«j:  dairy  iiiHtriirtioii,  address  Prof.  .).  V.  Dii/^gar, 
Aabiini,  Ala. 

A  regular  short  dairy  course  is  not  olFrre*!.  A  i>crson  desiring  instructittn  in  farm 
dair>'  work  can  spend  the  lall  tenn  of  three  months  at  the  college  and  take  dairying 
and  allied  snhjccta. 
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Cost:  Fees,  $6;  board  and  room,  per  week,  $2.50.     (No  uniform  required.) 
E(juipment :  A  creamery,  hand  separator,  and  oatfit  for  making  butter  in  small 
quantities. 
Other  facilities :  Experiment  station  and  neighboring  dairy  herds. 

Tuakegee  Normal  and  Industrial  Institute  {incorporated),  Tuskegee, 
[Booker  T.  Washington, principal ;  J.  IT.  Washington,  saperintendent  of  industries.] 

For  full  information  concemiag  dairy  instruction  a<ldre8s  Prof.  J.  W.  Hoffman, 
Tuskegee,  Ala. 

This  institution  is  established  for  the  education  of  colored  young  men  and  women. 
A  course  of  eight  months  is  offered  in  farm  dairying,  beginning  early  in  September. 
Instniction  is  given  by  lectures  and  practical  work.  The  lectures  treat  of  milk, 
butter  making,  dairy  chemistry  and  bapteriology,  and  dairy  cattle. 

Cost:  Tuition  (for  dairy  course),  free;  board  and  room,  per  week,  $2.25. 

Equipment:  A  dairy  building,  well  equipped  for  practical  farm  dairy  work,  test- 
ing of  milk,  butter  making,  etc. 

Other  facilities :  Herd  of  pure  bred  and  grade  .Jers(.>.y  cattle. 

ARIZONA. 

University  of  Arizona,  Tucson. 
[Howard  Billman,  M.  A.  president;  William  Stowe  Devol,  B.  Agr.,  professor  of  agricnltnre, ] 

For  information  concerning  dairy  instniction,  address  Prof.  William  S.  Devol, 
Tucson,  Ariz. 

No  regular  short  dairy  course  is  offered ;  some  dairy  instruction  is  given,  however, 
in  the  regular  agricultural  course.  A  person  can  attend  for  a  brief  period  and  receive 
instruction  in  dairying  any  time  during  the  session  of  the  university  by  making 
special  arrangements  with  the  professor  of  agriculture. 

Cost:  Tuition,  free;  board  and  room  per  week,  $4. 

Equipment :  Facilities  for  making  butter  and  cheese. 

ARKANSAS. 

Arkansas  Industrial  University,  Fayetteville. 
[J.  L.  Buchanan,  M.  A.,  LL.  D  ,  president;  K.  L.  Bennett,  M.  S.,  superintendent  of  agriculture.] 

For  full  particulars  concerning  dairy  instruction,  address  Prof.  R.  I^.  Bennett, 
Fayetteville,  Ark. 

A  regular  short  dairy  course  is  not  otfered,  but  instruction  in  dairying  may  be 
taken  for  a  brief  period  in  the  winter  term  by  making  special  arrangements  with 
the  professor  of  agriculture. 

Cost:  Tuition,  free;  ))oard  and  room  per  week,  $3. 

Equipment :  All  necessary  appliances  for  conducting  a  modern  dairy. 

CALIFORNIA. 

CoUegf  of  Agriculture  and  Vnircrsity  of  California,  Berkeley, 

[M.  Kellogg.  LL.  D.,  president ;  E.  W.  Hilgard,  Ph.  D.,  LL.  D.,  professor  of  agriculture.] 

For  full  particulars  concerning  dairy  instruction,  address  Prof.  E.  J.  WicksoUi 
Berkeley,  Cal. 

A  special  dairy  course  is  not  offered.     A  course  of  tbreo  lectures  ptT  week,  begin- 
ning the  middle  of  August  and  continuing  six  months,  treats  of  stock  breeding  and 
dairy  husbandry.    This  is  given  in  connection  with  a  lecture  and  laboratory  course  in 
dftiry  feeding.    A  laboratory  course  in  the  chemistry  of  milk  and  dairy  products  la 
also  given.     Special  students  who  are  (vualificd  to  carry  out  the  work  are  taken  for 
any  period. 
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CotI:  Laboratory  fee  per  annam,  $10;  board  and  room  per  month,  $20. 

Equipment :  Laboratory  fully  equipped  for  analyses  of  dairy  products  and  feeding 
msterials  and  with  apparatus  for  milk  testing.  Growth  of  forage  plants  adapted  to 
arid  conditions. 

COLORADO. 

The  State  Agricultural  College  of  Colorado,  Fort  Collins, 
[Ahum  EUis,  M. ▲.,  Pb. D.,  LL.  l>.,  president;  W.  W.  Cooke,  B.  S., M.  A.,  professor  of  agricoltnre.] 

For  full  particulars  concerning  dairy  instruction,  address  Prof.  W.  W.  Cooke, 
Fort  Collins,  Colo. 

InfttmctioQ  in  butter  making  in  small  amonnts  is  given  in  the  short  course  of  agri- 
eoltare.    Any  person  can  receive  instruction  in  milk  testing  at  any  time. 

Cost:  Tuition,  free;  board  and  room  per  we^.  $3. 

Equipment:  Deep-setting  apparatus,  hand  separator,  and  appliances  for  making 
batter  in  small  lots.  Etforts  are  being  made  to  have  a  building  erected  suitable  for 
giving  instruction  in  creamery  work. 

Other  facilities :  A  herd  of  cows  supplies  part  of  the  milk  used. 

CONNKCnCUT. 

Storrs  Agricultural  College,  Storrs. 
[B.  F.  KooDs,  Ph.  D.,  proaident;  C.  S.  Phelps,  B.  S.,  professor  of  agrioaltare.] 

For  fall  information  concerning  dairy  instruction,  address  Prof.  C.  S.  Phelps, 
8torr8,  Conn. 

A  short  dairy  course  is  not  offered,  but  special  students  are  admitted  during  the 
wmter  term  of  twelve  weeks,  and  can  put  all  their  time  on  dairying  and  allied  sub- 
jects if  they  so  elect.  Twenty  lectures  are  given  on  dairy  farming,  the  composition 
and  testing  of  milk,  manufacture  of  butter  and  cheese,  and  the  preparation  of  milk 
and  cream  for  market.  The  practical  work  consists  of  testing  milk,  separating 
milk  by  gravity  and  centrifugal  methods,  and  butter  making. 

Cost:  Tuition,  free;  board  and  room  per  week,  $3. 

Eqnipment:  One  thousand  five  hundred  dollars  have  recently  been  appropriated 
for  new  dairy  machinery,  and  complete  modern  apparatus  for  giving  instruction  as 
outlined  will  be  purchased.  A  complete  dairy  building  is  in  process  of  construction, 
the  creamery  wing  of  which  will  be  ready  for  use  in  January,  1897. 

Other  facilities :  One  thousand  eight  hundred  dollars  have  been  appropriated  for 
the  parchase  of  thoroughbred  stock. 

DELAWARE. 

Delaware  College,  Newark, 
[George  A.  Harter.  M.  A.,  Ph.  D.,  president:  W.  H.  Bishop,  B.  S.^  professor  of  agricnltare.] 

For  information  concerning  dairy  instruction,  address  Prof.  W.  H.  Bishop,  Newark, 
Del. 

No  regular  short  course  in  practical  dairying  is  offered.  Some  dairy  instruction  is 
given  by  lectures  in  the  agricultural  course,  and  any  person  so  desiring  can  take 
ttii  work  with  other  agricultural  subjects  m  the  short  winter  course. 

Laboratory  instruction  in  the  use  of  the  Babcock  tester  Is  also  given. 

Coet:  Tuition,  free;  board  and  room  per  week,  $3.50. 

Equipment:  Babcock  tester. 

FLORIDA. 

b  Florida  no  instruction  in  dairying  is  offered  at  the  State  Agricultural  College, 
IWM  at  Lake  City. 
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[H. C.  Wy  top  Fk  IK  pftiil4anl;  J.  B.  Bunultiutt,  B.  A,. profMior  of  ii|rfli)ullurv l  B.  J.  Wlng» lnttlmrt« 

in  djiiryiu^p] 

For  full  particulars  eoneommg  dairy  instruction,  ftddresA  1(.  J.  Wid^,  Athi^riUp  Ha, 

A  rognlar  short  dairy  f'onrae  of  two  to  thre*-^  wo<'ka  in  Mawh  is  ollmeii  siml  Btiiilmdw 
dGHirin<^  H|ier.-iiil  iii^tniction  in  milk  tinHtiug  or  I>iitter  or  chtfUHe  making  are  anlimil' 
at  uny  time. 

C*iKt :  Tuition,  free ;  lioi^rd  Jiud  roam  (ler  week^  $2f50. 

Efliiipment:  A  diiiry  linildiag  is  littod  witli  the  neeewiiry  ttpparotn*  for  thu  work 
outlined. 

WAMQ, 

Caiy^0  ^  JgrU^itUurf  afth^  rnirrraitjf  ^/  Haha^  Mutemp. 

fF.  H.  fiitult,  M.  S  .  tinwtWti  t^  P.  FitJf,  M.  AgT..  [imfi^Biior  wf  a«rkmUiin<,] 

Yt^r  Siifi»nn:4tnin  f^inteniin^  dairy  instrnctiori,  uddn^sj*  Prtif.  V,  P*  KoXi  MoHJ'^tJW,! 
Idiiha. 

Duiry  caiirsi? ;  A  aix  wt^t^ks*  course  in  farm  dairy  work  iHwumfnecs  early  in  KovffmWr. 
Coftt:  Till ti on,  frt?o;  board  and  ruom  per  weok,  $3  50, 
Equipm*?nt:  Power  and  apparatus  neoeej^ary  for  iiiakin^  bnitor  and  teHtJug  milk* 


[Ji»ni*t>  H.  ^Riort,  M.  A.,  LL.  D.,  pFiMnulfjn*  i  WiUiaiii  i*.  Litttii^  M.  S,,  lUnwiJnr  nf  tlu*  Hahmi]  ftracHttu 
turi';  €.  S.  Plund>,  [%.  S  ,  ]irfir>MflrpT  nf  itnlniiil  inilii^tij  dinl  t\A\j\  ing.  | 

Pot  Aill  in  formation  ooncrrnhrg  dairy  instnietioii,  ndflrijfis  Prof,  W.  C.  Liittft.  Lufftp 
ette,  Iitd. 

Dairy  course:  An  eleven  weeks'  course  in  fiiriii  dairying  coiunicnces  <'arly  in  .lanii- 
ary.  It  is  given  in  connection  with  other  lines  of  ajrricnitural  instruction.  The 
daily  work  consists  of  lectures  on  dairy  subjects  followetl  by  practice  in  the  dairy. 

►Students  entering  this  course  must  be  at  least  10  years  of  a«;c. 

Cost:  Students  from  Indiana,  tuition,  free ;  students  from  t)thcr  States,  tuition,  $10; 
dept)sit  for  breakage  (returnable),  $2;  incidental  fee,*  $10;  board  and  room,  per 
week,  $2.50. 

Equipment:  A  dairy  building  of  five  rooms  is  furnished  with  a  complete  outfit  for 
making  butter  and  cheese  and  for  testing  milk. 

ILLINOIS. 

College  of  Agriculture  of  the  rniveraity  of  Illinois,  Vrhana, 

[Amln'W  S.  Draper.  LL.  I).,  president;  Eiigfiic  Davenport    M.  Ai:r  ,  professor  of  tiniinai  husbandry 
and  dean  ,  W.J.  Fraser,  inKtrnctor  in  «lairying  ] 

For  full  information  concerning  dairy  instruction,  address  Prof.  Eugene  Daven- 
port, Trbana,  111. 

Dairy  course:  The  department  of  dairying  has  recently  been  established.  A  short 
course  in  farm  dairying  will  be  ollered  commencing  early  in  January.  Instruction 
will  be  given  in  testing  and  pasteurizing  milk  and  cream,  and  making  butter  in 
small  amounts. 

'  Two  scholarships  are  offered  each  county  agricultural  society,  farmers'  institute, 
F.  M.  H.  A.,  grange,  etc.,  and  the  persons  to  whom  these  are  grante<l  are  exempt  from 
the  incidental  fee  of  $10. 
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Cost:  Toltion,  free;  board  and  room  per  week,  $3. 

Equipment:  The  dairy  building  contains  a  small  engine  and  boiler,  paHtenrizer 
and  apparatus  for  making  butter  in  small  eiiumings,  and  arrangements  for  handling 
milk  for  city  trade. 

IOWA. 

latca  State  College  of  Agriculture  and  Meohanie  Arts,  Ames. 

[W.  M.  Beardshear,  M.  A.,  LL.  D..  pre«tidcnt;  Jamea  Wilson,  profeasor  of  agriealtnre;  G.  L.  McKay, 

instructor  in  dairying.  ] 

For  information  concerning  dairy  instruction,  address  Prof.  James  Wilson,  Ames, 
Iowa. 

Courses:  (a)  An  eight  weeks'  winter  school  in  dairying  commences  early  in  Jan- 
uary. It  18  planned  for  those  who  wish  to  make  a  specialty  of  dairying,  and  is 
mostly  attended  by  men  who  have  had  practical  experience  in  dairy  work.  Six  half 
days  per  week  are  spent  in  practical  work  in  the  bntter  and  cheese  departments; 
olass-rooni  inMtrnction  is  given  by  daily  lectures  on  dairy  operations,  chemistry,  bac- 
teriology, and  bookkeeping. 

(6)  and  (r)  Two  summer  schools  of  dairying  begin,  respectively,  in  February  and 
July,  and  continue  sixteen  weeks.  Instniction  covers  the  same  ground  that  is  gone 
over  in  the  winter  course,  but  as  the  term  is  longer  the  different  parts  of  the  work 
can  be  taken  up  in  greater  detail;  some  experimental  work  is  conducted. 

(d)  A  one  year's  course  is  offered,  and  students  successfully  completing  it  are  given 
certificates. 

Cost:  Tuition,  free;  board  and  room  per  week,  $3.50;  two  white  suits,  $2. 

Buildings :  The  dairy  instruction  is  given  in  a  building  fitted  as  a  large  creamery, 
which  is  operated  throughout  the  year.  A  cheese  room,  laboratory,  class  room, 
dressing  room,  and  dwelling  apartments  are  in  the  same  building. 

Equipment:  The  building  is  fitted  with  the  necessary  apparatus  for  making  but- 
ter and  cheese  in  large  or  small  amounts  and  for  testing  milk. 

Other  facilities:  A  herd  of  cows  representing  six  different  breeds  of  cattle  is  kept 
«n  the  farm  and  stabled  in  a  building  fitted  with  the  latest  improvements  for  dairy 
Ijarns. 


Kanaas  State  Agricultural  Collegey  Manhattan. 
[George  T.  Faircbild,  LL.  D.,  iiresident;  C.  C.  Georgeson,  M.  S.,  professor  of  agriculture.] 

For  information  concerning  dairy  instruction,  address  President  George  T.  Fair- 
child,  Manhattan,  Kans. 

No  regular  short  course  in  dairying  is  offered.  Instruction  in  the  theory  and  prac- 
tice of  making  butter  in  small  amounts  is  given  for  ten  weeks  each  spring  term  to 
the  young  women  in  the  second  year  of  the  regular  agricultural  course. 

Equipment:  Deep  and  shallow  setting  apparatus  for  raiding  cream  and  appliances 
for  making  butter  in  small  amounts. 

KENTUCKY. 

Agricultural  and  Mechanical  College  of  Kentucky,  Le^ngton, 

[J.K.  Patterson,  Ph.  D.,  president;  C.  W.  Mathews,  B.  S.,  professor  of  agriculture;  M.  A.  Scovell 

M.  S.,  lecturer  on  dairying.) 

For  full  information  concerning  dairy  instruction,  address  Prof.  C.  W.  Mathews, 
Lexington,  Ky. 

Dairy  course:  Instruction  in  farm  dairying  is  given  in  connection  with  the  regular 
eight  weeks'  short  course  in  agriculture,  beginning  early  in  January.    The  field  of 
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bfiafly  l>y  lectures;  tUe  practioBS' woirlt'eonBiBM  m 
I  teatitiu  milk  imd  making  butter  jiml  c-bre^c. 
Cofttt  Tnftioii,  reuidents  of  KenfUfky,  fn-o;  room  ftnd  bottrd  per  wai%  ^. 
Kquiimient:    A  dairy  hnuse  has  recently  been  er<?ctc<l  a.ml   fully  equipped  fcM 
expe?Mtieiitfil  work  in  hauiHitig  niilk  and  makiiiji  butter  and  cUeese. 
OUier  f^lliliefl :  A  herd  of  cowa  on  tba  collegu  fivrm. 

Im  tfOuUiaiin  no  Lnstrootinn  iu  dairying  ijt  t>tirere4l  at  the  State  Agricoltursl  College, 
iocnted  at  Baton  Bonge. 

MAINS. 

[AbniEU  W,  B%nir>,  M.  A.,  D.  Be,  preafdi-Dt:  Charleii  D,  Wo«di.  II  ^.,  pmfeuor  of  k^tonltiiTO. ) 

For  ruU  infotniatiou  cont-etniug  dairy  instruction  ad&r&m  r*rof  CbArleii  D*  WcmxU, 
Otono,  Me, 

Dairy  conrw :  A  six  weeks'  coarse  in  dairying  tb  offered,  commenring  in  J&uuai^. 
It  is  dfesigned  for  tlio^o  who  wisb  to  become  expert  butter  or  rhee»e  inaken»  If  it  i« 
puraued  two  tertu»,  and  two  seaBou^'  aatUfactory  work  is  pcNrfonned  in  a  butter  ot  t 
ehem&  fn«? to ry,  th^J  fttndent  will  be  granted  a  4.^ertiticate  of  proftcienty  Prtictkal 
work  18  eondufted  eivcb  iiftcirnoou;  m  the  uiornjuga  lectitres  are  given  on  dahy  cat- 
tle, dairy  products  and  iiperntionw,  care  of  boilers,  diseasea  ot'cattlet  and  !*u»vncft»  law, 
Costr  Tuition,  free?  board  and  roout  per  week»  f3.50;  two  white  mntHf  f2 
Ki|nipuient:  A  but  hi  in  g  ed  peri  ally  coDMtrurtt^d  for  matructmn  in  dairying  im  Atte<|.| 
with  nimleru  dairy  applianci^a  for  ttfstiug  niijlL  and  rnuking  butu^r  and  cbeea«4. 

Mar^lanii  Affficntiural  Calh§f^  College  Park. 
[R.  W.  Sylvester,  president;  W.  T   L.  Taliaferro,  professor  of  agricaltare.] 

For  information  concerning  dairy  instrnction,  a^ldress  Prof.  H.  J  Patterson,  Col- 
lege Park,  Md. 

No  regular  short  dairy  course  is  offered.  Instruction  in  dairying  is  given  to  the 
agricultural  stuilents  and  twelve  weeks  of  work  in  general  dairy  lines  is  offered  to 
others  each  winter. 

Cost:  Tuition,  $5;  board  and  room  per  week,  $5. 

Equipment:  A  newly  equipped  dairy  building. 

MASSACHUSETTS. 

Massachusetts  Agricultural  College^  Amherst. 
[Henry  II.  Goodell,  LL.  D.,  president;  "SVilliain  P.  Brooks.  B.  S.,  professor  of  agricaltare.] 

For  full  information  concerning  dairy  instruction,  address  Prof.  William  P.  Brooks, 
Amherst,  Mass. 

Dniry  course:  (a)  An  eleven  weeks'  course  in  creamery  work  commences  early  in 
January.  Lectures  are  given  on  tbe  principles  of  dairy  farming,  breeding  and  man. 
ageiient  of  cattle,  tjattle  diseases,  stable  construotiou,  bookkeeping,  composition  of 
milk,  pasteurization,  milk  testing,  and  butter  making  Practical  creamery  work  ifl 
conducted. 

Applicants  for  this  course  must  be  16  years  of  age  or  over. 

Cost:  Tuition  to  citizens  of  the  State,  free;  laboratory  fees,  cost  of  materials; 
board  and  ropm  per  week,  .$3.7;");  two  white  suits,  $2. 

(/>)  A  course  in  farm  dairying  is  conducted  at  the  same  time  in  connection  with  the 
short  winter  course  in  agriculture. 
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Equipment:  A  wing  of  the  baru,  containing  ueveral  rooms,  has  been  fitted  with 
modem  machinery  for  practical  and  educational  work  in  dairying  as  above  outlined* 
Power  is  furnished  by  an  electric  motor. 

Other  facilities:  A  herd  of  selected  grade  cows  is  being  bred  with  especial  atten- 
tion to  their  dairy  qualifications;  museum  of  illustrative  material;  agricultural 
library. 

MICHIGAN. 

Michigan  Agricultural  College,  Agricultural  College, 
[J.  L.  Snyder,  Ph.  D.,  president;  Clinton  D.  Smith,  M.  S.,  professor  of  ai^ricnlture.] 

For  full  information  concerning  dairy  instruction,  address  Prof.  C.  D.  Smith, 
Agricultural  College,  Mich. 

Dairy  course :  A  six  weeks'  course  in  farm  dairying  is  offered.  The  coarse  begins 
early  in  January.  Instruction  is  given  by  lectures  aud  practical  work,  special  atten- 
tion being  given  to  chemistry  of  milk,  butter  making,  aud  st-ock  judgiug  and  feeding. 
Practical  butter  makiug  is  conducted  six  half  days  each  week  aud  work  at  the 
bam  mornings  and  afternoons. 

Equipment:  The  basement  of  the  experiment  station  building  is  fitted  up  for 
butter  making  in  small  amounts.  Studies  in  bacteriology  and  chemistry  are  con- 
dneted  in  fully  equipped  laboratories. 

Other  facilities :  A  herd  of  cows  representing  eight  difiereut  breeds  is  on  the  col- 
lege farm;  various  forms  of  silos,  stalls  and  fixtures  are  in  operation 

BflNNESOTA. 

College  of  Agriculture  of  the  University  of  Minneeotaf  Minneapolis. 

(Cyms  Northrap,  LL.  D.,  president;  William  M.  Liggett,  dean.  School  of  Agricultare,  St.  Anthony 
Park.  Henry  Webb  Brewster,  Ph.  D.,  principal;  T.  L.  Haeoker,  professor  of  dairy  husbandry,  in 
charge  of  dairy  school.] 

For  full  information  coucerning  dairy  instruction,  address  Prof.  T.  L.  Haecker, 
St.  Anthony  Park,  Minn. 

Dairy  courses:  (a)  A  four  weeks'  course,  commencing  early  in  January,  is  designed 
for  butter  and  cheese  makers  who  have  had  at  least  one  season's  experience  in  factory 
work.  The  course  con;iistH  of  sixty  lectures  on  the  various  branches  of  dairying  and 
closely  allied  subjects.  The  practical  work  consists  of  the  making  of  butter  in  small 
and  large  amounts,  manufacture  of  cheese,  including  the  Swiss,  brick,  Edam,  and 
Gouda  varietie."*,  methods  of  testing  milk,  scoring  buttor  and  cheese,  and  practical 
engineering.     Each  morning  is  given  to  lectures  and  all  afternoons  to  practical  work. 

Certificates  of  proficiency  will  bo  given  to  students  who  show  themselves  after 
two  terms*  work  at  the  school  and  two  seasons*  practical  work  in  cheese  factory  or 
creamery  to  be  efticient  in  factory  or  creamery  work. 

Cost:  Registration  fee,  $15;  board  and  room  i)er  week,  $3.50;  two  white  suits,  $2. 

(ft)  Instruction  in  farm  dairying  is  given  in  a  short  special  course  in  agriculture. 
Lectures  and  practical  work  are  given  twice  a  week  for  sixteen  weeks. 

(c)  A  six  weeks'  course  iu  early  summer  is  offered  to  women,  dairying  and  other 
subjects  being  given.    The  only  exi)ense  of  this  course  is  $3.50  per  week  for  board. 

Buildings:  Dairy  Hall,  specialy  erected  for  this  purpose,  is  a  large  building  con- 
taining rooms  for  instruction  in  butter  and  cheese  making,  pasteurizing  and  testing 
milk,  also  lecture  rooms,  reading  room,  and  dressing  rooms. 

Equipment:  Complete  and  modern  appliances  and  machinery  necessary  to  the 
courses  of  instruction  described. 

Other  facilities:  A  large  herd  representing  three  different  breeds  and  the  best 
types  of  grade  dairy  stock  supplies  part  of  the  milk  used  at  the  school. 


MISSISSIPPI. 

MitmiHppi  Jffrit^ultutfil  and  Mnhanictil  C^ttetf^^  Affriettlfural  VQltt^e, 

[S.  13.  Lee,  pnbBidvuih   W.  L',  WiilJHjiru,  M,  S-»  (irdfLnmir  ul'  ugtWMUun*  \ 

For  mfonimtlou  concerinug  dairy  iuatntotioii,  addruM  Vwt  W.  C.  Welhnrti,  hg 
cnllLirul  CuUege,  Ml  a*** 

A  rt'guliir  tthort  diiiiy  irourue  is  not  tillt>red|  but  infttriictiini  m  duiryiu^;  in  tiUmi  id  I 
tlio  iigricultiiriil  ctnirdtf*  Work  in  tb©  t^rt^jimery  i*  otTori^*J  to  jiuy  ilDfiirirj|£  lt»  wba] 
mako  speijnO  arriiiigmiiuuta  with  thi'  pmfe^^^ur  of  s.grit;t]k.urtj. 

Cost:  Tuition,  free;  bfKird  and  room  ptr  w«ek,  i2, 

Kiniipiiiijiit  lt>r  giving  dwiry  m»trnctioa  consists  of  a  ru|ruiarly  eqoipiMMl  crtMimtirjr  ] 
and  iiiTy^e  herd  of  djviry  cowh. 

MISSOURI. 

C&lle^tt  0/ JgrricMifurtf  and  Mee^anieaf  /lrl#  c#/  IA0  rfiirrr»tl|r  of  Mis^outif  C^lmmHa. 

[K.  IL  J^«mv  LL.  11.,  prmldMiti  If.  J.  Wmti;?!!,  B.  Agr,  dt-AU;  F    U.  Mumford,  M.  S.,  fimfoM^vr  ilf 

For  full  iufornjHlioii  4;onceniiaig  dairy  Instruction*  addr«8»  Frot  H.  J,  Wattns,  i 
CoIiiiiibi»^  Mo. 

A  special  €ourHt»  in  dairying  in  not  offen^d.  Three  we«k«i  of  practical  work  in 
fanii  duiryiug  U  given  in  connection  witli  the  twi^Ivo  w*?pkft*  winter  i^ourso  jn  agri. 
cnltuns  whi<:h  bcgitiH  early  in  Jiuiuury.  A  piirt^un  t?an  attr^nd  for  tht^6e  tlirc<^  vvMiks 
only  if  ha  ia  un^-ible  to  take  the  complete  uliort  course.  The  ibiiry  in^tnicU**n  niHi-« 
skta  of  twenty  leetureut  supplemented  by  practk^al  work  in  the  ciir*"  of  milk  and 
l^ntter  niakin|f.  With  the  dairy  work,  auhjecta  allied  to  *liiiryin^  lUity  ni»t»  br  tjik*  11, 
a«  1  Oct  ores  on  stock  hreiHling  and  fe  tiding,  selection  and  mauai^emtjnt  of  a  diiJiy  ^ 
hif^tti,  dab'y  ehemlHtry,  and  bacteriology* 

A|ip!ieiint»  roinit  be  10  yearii  of  age  or  oldeT, 

Cost:  Laliomt^ry  feo^  $5;  board  and  room  per  week,  $3.50, 

Kitoipiiii'iit :  A  dskiry  building  m  eipiipiMtd  with  Hiibcotk  te*tt*rs^  app.'iratns  fbr 
pasteurizing  milk  and  cream,  and  different  styles  of  hand-power  machinery  for  sep- 
arating ipilk  and  making  butter. 

Other  facilities:  A  herd  of  twenty  thoroughbre<l  Jersey  cows  is  kept  for  illustra- 
tion and  practice  in  judging  dairy  cattle. 

MONTANA. 

Tlic  Montana  College  0/  Af/ricitHurr  and  Mechanic  ArtSj  liozetnan. 
(Rev.  Jainos  Keid,  K.  A.,  president  •  Frank  Beach,  H.  S  ,  professor  of  agriculture.] 

For  information  concerning  dairy  instruction,  address  Prcvsident  James  Keid,  Boze- 
mau,  Mont. 

No  regular  short  course  in  dairying  is  oftered.  8omc  dairy  instruction  is  given, 
however,  in  the  agricultural  course,  and  arrangements  can  be  made  to  attend  for 
this  instruction  for  a  brief  ])eriod  between  September  and  June. 

Cost:  Entrance  fee,  $10;  board  and  room  per  week,  $4. 

NEHKASKA. 

The  Industrial  College  of  the  Uninrsitif  (f  Nebraska ,  Lincoln. 

[Georjic  K.  MacLean.  I'li.  1)  .  LL.  D  ,  chancellor;  Charles  K.  Be.ssey.  Ph.  I).,  de^tn:  T.  Lyttleton  Lyon, 
IJ.  S.  A.,  professor  of  agriculture:  A.  L.  Haecker,  instructor  in  dairying.] 

F^or  full  information   concerning   dairy    instruction,  address   Prof.  T.   L.  Lyon, 
Lincoln,  Nebr. 
Dairy  course:  A  twelve  weeks'  course  in  farm  tlairying  is  oflored,  commeQcing 
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6ftrly  in  Jftnnary.  Instruction  will  consist  of  lectures  on  dairy  methods  and  closely 
allied  subjects,  supplemented  li^  practical  work  in  butter  makiufj^  and  milk  chemistry. 

Cost:  Fee,  $1;  board  and  room  per  week,  $2.75;  white  suits,  $2. 

Equipment:  A  dairy  house  has  just  been  completed;  it  contains  a  large  work 
room  and  two  class  rooms.  Apparatus  consists  of  hand  separators,  deep-setting  cans, 
and  necessary  utensils  for  making  butter  us  in  a  home  dairy. 

NEVADA. 

St'hool  of  Agriculture  of  the  Nevada  iState  Unirer$ityy  Reno, 
[Joiwtph  E.  StnbbH,  M.  A.,  I>.  I).,  LL.  I>..  proHi<lent;  K.  U.  McDowell,  B.  S.,  pn>fe«H4>rof  a/uriculturr!.] 

For  informatitm  concerning  dairy  instruction,  addresH  Prof.  R.  H.  McDowell, 
Reno,  Nev. 

No  regular  dairy  course  is  offered.  Some  dairy  instruction  is  given  by  lectures  in 
the  agricultural  course,  and  practical  work  with  the  Rabcock  t<'stcr  is  also  given. 
Arrangements  can  be  made  to  attend  for  twelve  weeks  in  the  fall  to  receive  instruc- 
tion by  lectures  and  practical  work  in  a  creamery. 

CoHt:  Tuition,  free;  board  and  room  per  week,  $4.00;  two  white  suits,  $2.00. 

Kquipmeut:  A  Hab<'ock  tester  and  use  of  a  public  creamery  at  Reno. 

NEW    IIAMPSIIIKK. 

Nttt  Ifampahire  Colh'tjv  of  Agrivulturv  and  the  Mfchanir  ArtHy  Durham. 

(C.  S.  Mtirklaud,  M.  A..  Ph.  D.,  preaidont;  CharleH  H.  Pettce.  M  A..  C.  K.dean:  F.  William  Rane, 
B  Aj^r  ,  M.  8  ,  profeimor  of  agricultiim. ) 

For  information  concerning  dairy  instruction,  address  President  Charles  S.  Murk- 
land,  Durham,  N.  H. 

Dairy  courses:  A  course  in  creamery  and  farm  dairy  work  extends  throughout  the 
winter  term  for  regular  students  in  the  college,  and  any  four  continuous  weeks  thereof 
for  special  students.  Instruction  is  given  by  lectures,  demonstrations,  and  practical 
work.  Dairy  husbandry,  milk  testing  and  pastiuirizing,  butter  making,  dairy  bac- 
t<^riology,  dairy  engineering,  ami  the  care  of  anim.als  receive  special  attention.  Cer- 
tificates are  granted  upon  the  satisfactory  completion  of  the  term's  work. 

Cost:  Fee,  $.'»;  board  and  room  jicr  week,  $1:  two  white  suits,  $2. 

Equipment:  A  creamery  building  is  titted  with  various  styles  of  apparatus  neces- 
sary for  making  butter  and  piisteurizing  and  testing  milk. 

Other  facilities:  A  herd  on  the  college  farm  contains  typical  animals  of  four  differ- 
ent breeds  and  grades. 

NEW   JERSEY. 

Jiutii*TH  Scientific  School,  the  Xcw  Jcrnvy  State  Collaje  for  the  Benefit  of  AgricHUurc  and 
the  Mechanical  Arts,  Xeic  /irunfiwick. 

'  Aiiitin  Scot!,  Ph.  I)..  LL.  I).,  pn'sulcnt :  K.  H.  Voorht't'H.  M.  A..  prot«'HHor  of  aurioulturc.] 

For  information  concerning  dairy  instruction,  address  Trof.  E.  M.  \'oorhces,  \ew 
Brunswirk,  N.  J. 

A  sp<*cial  short  dairy  course  is  not  offered.  Instruction  in  dairying  is  given  in 
the  regular  agricultural  course. 

Equipment:  A  dairy  liouse  titted  with  modern  dairy  apparatus,  and  a  laboratory 
fitted  for  testing  dairy  products. 

NK.W    MKXICO. 

In  New  Mexico  no  instruction  in  dairying  is  offered  at  the  State  College,  located 
at  Mesilla  Park. 


NEW  YORK. 

Collrffp  of  JgrictiliMrv  of  Cornttl  Vnirirsitift  ItkwJa* 

[jAiob  Q,  Schnnnaa,  P.  Sc.,  LL^  D.,  prtMiidoot;  laaoc  P.  HoberU*  M.  Agr.,  profeaaar  of  agrlcmlTitrc 

and  deoTi ;  n.  H»  Wing,  M,  S.,  profeH«ar  nf  antmal  litdiiHtry  and  daJry  hueliaiidry  | 

For  informatiim  coui-eruing  dairy  mBtrtietion,  uddreH«  Prof  I.  P.  lioberin,  trbjicu, 
N.  Y, 

Dairy  i-ouraes:  (a)  A  winter  dairy  course  of  eleven  weeks  is  offered «  catnitiinicmg 
early  in  January.  It  isesperially  designed  to  meet  tlie  needs  of  creamery  and  oli«*e«o 
ffti'iory  men  wIjo  desire  more  tliorough  iiiflt ruction  and  to  train  thn«te  who  exiwct 
to  make  luittur  and  tdieese  making  a  ]iri*feftsion.  One  b*i'tiire  on  diitr>'iiig  is  given 
tbroughont  tlie  cnar.se,  at  y  o'cJock  ea*^li  lunrning.  Tho  nuintigeixient  of  the  ilairy 
and  tlio  ciperatiouH  in  hntter  and  ch&e.Mc  nmking  are  explained^  the  huiiiijeiMi  ttianu^e' 
nicnt  of  tho  fartory,  dairy  incchanicM,  and  the  cure  and  breed tuj;  of  ratth*  are  dis- 
e*i«aed ;  from  \i  to  10  o'clock  various  siibjerta  more  or  less  intiumlely  related  to 
dairyini;  are  discuAHciL  At  10  o%l*»ck  ench  niorniu|j:  jiractical  work  i«»  eoinmencrd^ 
beini;;  »o  arrauipfed  tbitt  each  wtadent  »peutlfl  two  daya  a  week  on  eaeh  branch,,  sir., 
butter  making;  chcest*  laakin^;  and  milk  lentiugj  prolilems,  and  bookkeei>iui;. 
Certilic  at^'M  of  prolicicncy  are  awarded  to  ail  who  Kticcessfully  com{di'te  the  dairy 
I  course  aud  one  foil  season  at  an  approved  creamery,  e!i©ebc  fartory^  or  tljiiry. 

Applicant*  must  bo  at  least  17  years  of  age  Jind  poj^oss  \x  cntnmoti  school  eilucatiou. 

Coat:  Fee,  !M5j  deposit  to  cover  breakage  (returnable),  $4;  ho«rd  and  room  per 
wee k »  if  3*  50 ;  t  wo  w  1 1  i to  mi  j  ta ,  $2 . 

(6)  Instruetinn  with  special  reforeuc©  to  the  needs  of  the  farm  dairy  is  given  in 
ronnection  with  the  winter  course  of  agriculture* 

Buildings*  A  building  wan  erected  in  IHDS  especially  for  instruction  in  «1mirjiii|E 
ami  I'lin  accommodate  50  ntudoiits.  It  eontains  an  engine  room,  rooms  for  instruc- 
tion in  butter  and  cheese  makings  laboratories  lor  milk  leHting,  and  8]ieeiat  work; 
also  a  large  lecture  room,  reading  room,  and  dressing  rooiiiM, 

Kftnipment:  Yariooa  styles  of  all  modern  dairy  appliances  and  power  uet'^^^mrj 
for  their  operation. 

Other  facilities:  A  herd  rep ri»»en ting  three  different  breeds  and  eontainhig  m>in« 
high- grade  iiniuials  fumifibes  part  of  the  milk  used  at  the  school. 

XOBTU    CAROLINA. 


The  Xttrth  Cutolina  foUrge  of  AtfTieMlture  and  Mechtmie  Arl«,  Hali^fk^ 
[AlexoaidtT  tj.  Eltjiladay.  pn-'whlotit ;  U.  Irhy,  M.S..  profcvsor  of  agricoJlare.] 

For  fnl!  information  coueeruing  dairy  instruction,  aildrt^HS  Prof.  B,  Irby^  Rulelgbf 
N.  C. 

A  regular  dairy  course  iM  not  offered^  but  flpeeiat  instruction  in  testing  niilk  luid 
making  butter  and  cheese  in  small  amounts  \^  given  to  any  wlm  apply  for  it  dariiii^ 
the  session* 

Cost;  Tuition,  p<'r  month,  $2;  board  ami  ro<nn  [ler  week, #2.50. 

E<|Uipineut:  A  dairy  building  tittt^d  with  afiparattis  for  testing  milk  Aud  mukiii 
butter. 

XtmXIl    DAKOTA. 

North  Dakota  JgncuUnrAl  Colle^e^  Farffp, 

fJ.  8.  Wonit  presidisnti  J.  H.  Shepp^rd.  M.  S,  A,^  profi^Rsor  of  agiienltiin»;  1£.  16*  KaiiAmMit  f*^ 

fuAsorof  dmryiiJir.l 

For  full  particulars  conceroiDg  dairy  instraction,  address  President  J.  H.  Worsts 
Fargo.  N.  Dak. 

Dairy  course :  (a)  A  course  of  twelve  woeks,  beginning  early  in  .lattuary,  Is  offered 
to  any  who  desire  to  become  more  proficient  in  creamery  work.  Lectures  ar«t  g^iven 
on  the  principles  of  dairying,  including  the  handling  of  milk,  niauiifaeture  of  bnttar 
And  cheese,  chemistry  and  bacteriology  of  tbe  dairy,  and  management  of  cAttle. 


Ooti:  Taitton,  free;  board  And  room  per  week,  $3;  fees,  $5. 

(k)  A  one  year's  course  is  designed  to  meet  the  requirements  of  those  who  have  had 
BO  proTiona  experience  in  creamery  work.  The  entire  field  of  practical  dairying  is 
eovered  in  the  oonrse,  which  inclndes  carefnl  training  in  all  the  details  of  manage- 
ment of  a  creamery  or  farm  dairy. 

Cost:  Tnitlon,  free;  board  and  room  per  week,  $3;  fees,  $5. 

Equipment :  A  model  creamery,  with  cheese  room  attached,  is  equipped  with  power 
and  all  the  apparatus  necessary  either  to  a  creamery  or  cheese  factory.  Acoommo- 
dations  are  limited  to  twelve  students. 

OHIO. 

Ohio  State  University t  Columhua. 

(James  H.  Csnfleld,  LL.D..  prMidoat.     College  of  Agriculture.   Thomas  F   Hunt.  M.  S..  desn; 
H.  J.  Noyes,  aasisiant  proffmsur  of  dairy  husbandry.] 

ForAill  information  concerning  dairy  instruction,  address  Prof.  Willi  am  R.  Lnzonby, 
Columbus,  Ohio. 

Dairy  courses:  An  eleven  weeks'  course  in  dairying  begins  each  year,  early  in 
January.  Butter  making,  as  practiced  in  the  creamery  and  farm  dairy,  is  thoroughly 
taught.  The  principles  of  cheese  making  are  given,  together  with  some  elementary 
practice.  Instruction  by  lectures  inclndes  dairy  cattle  and  their  management,  manu- 
facture of  dairy  products,  dairy  chemistry  and  bacteriology,  and  the  care  of  the 
engine. 

Candidates  for  admission  must  be  at  least  15  years  of  age.  Those  under  21  must 
pass  an  examination  in  grammar,  geography,  arithmetic,  and  United  States  history. 

Cost:  Fees,  $15;  room  and  board  per  week,  $3;  two  white  suits,  $2. 

Equipment.  The  dairy  laboratory  and  work  room  is  situated  in  the  basement  of 
Chemical  Hall.  It  is  well  supplied  with  modem  appliances  for  testing  milk  and  the 
manufacture  of  butter  and  cheese. 

Funds  for  the  erection  of  an  agricultural  hall  have  recently  been  appropriated, 
and  liberal  provision  will  be  made  in  the  new  building  for  dairy  instmctinn  It  is 
hoped  to  have  it  ready  for  occupancy  in  1898. 

Other  faeiUties:  A  dairy  of  thirty  cows,  and  a  large  farm  equipped  for  investiga- 
tions in  stock  feeding. 

OKLAHOMA. 

OkldhavM  Agricultural  and  Mechanical  CollegCf  Stillwater. 
[G.  E.MoiTOW.  M.  A.,  president  and  profesAor  of  figricnlturoj 

For  full  information  concerning  dairy  instruction,  adilress  President  G.  E.  Morrow, 
etiUwater,  Okla. 

,  A  special  dairy  course  is  not  offered.  Instruction  in  dairying  is  given,  however,  in 
the  regular  course  of  ag^culture,  and  one  can  attend  for  a  period  of  six  wcekH  during 
the  winter  term  by  making  special  arrangements.  Work  consists  of  milk  testing, 
butter  making  and  cattle  feeding. 

Cost:  Tuition,  free;  board  and  room  per  week,  $3. 

Equipment:  A  small  dairy  room  fitted  with  butter-making  and  iiiilk-teHtiug 
apparatus;  there  are  also  some  facilities  for  work  in  battt'riology. 

OREGON. 

Oregon  State  Agricultural  College,  i'orvallin. 

[H.  B.  ICiUer,  president;  H.  T.  French,  M.  S..  pnifensor  of  agriculture;  F.  L.  Kout.  B.  S.  A., 

instructor  in  dHir.vinjj  ] 

For  full  information  concerning  dairy  iiiHtruction,  addn-sa  Prof.  II.  T.  P>encb,  Cor- 
vallis,  Oreg. 

Dairy  course:  Instruction  in  farm  dairying  in  ^IvtMi  in  connertioii  with  the  farm- 
ers'short  course^  which  commences  early  in  January  and  coDtiniies  I'uur  weekn. 
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Cost:  Tnition,  free;  room  And  board  per  week,  $2.50. 

Equipment:  A  dairy  bnilding  is  furnished  with  tester,  separator,  and  appliances 
for  making  butter  in  small  amounts. 

Other  facilities  are  furnished  for  studying  and  judging  dairy  stock;  three  breeds 
•re  represented  in  the  college  herd. 

PENNSYLVANIA. 

The  Penneylvania  State  College,  State  College. 

[G«orge  W,  Atherton,  LL.  D.,  president.    School  of  Agricaltore,  Henxy  PrentiBS  Armsby,  Ph.  D., 
dean ;  Hury  Hay  ward,  B.  6.,  ixistnictor  in  dairy  husbandry.] 

For  information  concerning  instruction  in  dairying,  address  "The  Dean  of  the 
School  of  Agriculture/'  State  College,  Center  County,  Pa. 

.  Dairy  courses :  (a)  A  creamery  course  opens  early  in  January  and  continues  six 
weeks.  It  is  designed  for  those  especially  interested  in  the  manufacture  of  butter  in 
creameries.  Forty-eight  lectures  are  given  on  butter  making,  dairy  chemistry  and 
bacteriology,  dairy  bookkeeping,  breeding,  feeding,  care  and  diseases  of  dairy  stock, 
and  the  management  of  dairy  machinery.  Practical  butter  making  on  a  creamery 
'  scale  is  a  daily  exercise. 

(b)  A  private  dairy  course  is  conducted  for  six  weeks,  commencing  in  the  middle 
of  February.  It  is  designed  to  fit  men  for  the  management  of  the  private  dairy. 
Sixty-eight  lectures  are  given  on  dairying,  dairy  chemistry,  crops,  dairy  breeds  of 
cattle,  their  care,  selection,  and  feeding,  and  veterinary  science.  These  lectures  are 
supplemented  by  practical  work  in  the  dairy  and  bam. 

Cost:  Fee,  $6;  board  and  room  per  week,  $4.50;  two  white  suits,  $2. 

Buildings:  Class-room  work  is  conducted  in  a  temporary  agricultural  bnilding. 
The  practical  instruction  is  given  in  the  college  creamery,  which  is  in  operation 
throughout  the  year  and  in  which  instruction  is  offered  to  a  few  at  any  time.  Forty 
students  can  be  accommodated  at  one  time. 

Equipment:  All  the  apparatus  necessary  for  a  creamery  and  farm  dairy,  also  a 
pasteurizing  outfit. 

Other  facilities:  Herds  representing  three  breeds  are  kept  on  the  station  and  col- 
lege farms  and  used  for  scoring  and  judging  dairy  cattle. 

RHODE  ISLAND. 

Bhode  leland  College  of  AgrUmlturc  and  Mechanic  Arte,  KingeUm, 
[John  H.  Washburn,  Ph.D.,  president;  ArthnrH.  Brigham,  professor  of  agricultare.] 

For ftill information  concerning  dairy  instruction,  address  Prof.  Arthur  A.  Brigham, 
Kingston,  R.  I. 

No  regular  short  dairy  course  is  offered.  Arrangements  can  be  made  previous  to 
the  winter  term  to  attend  during  that  term  a  course  of  lectures  on  dairying  given 
twice  a  week  to  seniors  in  the  agricultural  course. 

Cost:  Tuition  to  Rhode  Island  students,  free;  board  and  room  per  week,  $3.60. 

Equipment:  A  dairy  department  has  been  projected  and  funds  appropriated  for 
purchase  of  dairy  stock  and  apparatus. 

SOUTH  CAROLINA. 

Clemeon  Agricultural  CoUege,  dlemson  College, 
[E.  B.  Craighead,  president; ,  professor  of  agriculture.] 

For  full  information  concerning  dairy  instruction,  address  Prof.  J.  W.  Hart, 
Glemson  College,  S.  C. 

A  special  course  in  dairying  is  not  given,  but  instruction  in  practical  dairy  work 
is  offered  to  any  who  apply.    Butter  or  cheese  is  made  daily  throughout  the  year. 

Coat:  Fee,  tree;  board  and  room  per  week,  $4. 
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Equipment:  A  bnilding  especially  constructed  for  dairy  irork  is  oc] nipped  with 
power  and  the  necessary  apparatus  for  testiuj;  milk  and  making  butter  and  cheese 
aecording  to  the  most  approved  methods.  It  can  accommodate  thirty  students  at 
one  time. 

Other  facilities:  A  herd  of  eighty  cattle,  representing  three  pure  hreeds  and  their 
grades,  furnishes  the  milk  used  in  the  dairy  building. 

SOUTH  DAKOTA. 

South  Dakota  Agricultural  College^  BrooHngt. 

(John  W.  HMton,  A.  M..  Ph.  D..  LL.  D  .  preHidunt:  E.  A.  Burnett,  B.  S.,  professor  of  agricoltare; 
J.  M.  Trneinau,  B.  S.,  asaistant  profesaur  of  dairyiug.] 

For  full  information  concerning  dairy  inBtrnction,  address  Prof.  J.M.Trueman, 
Brookings,  S.  Dak. 

Dairy  coarse:  (a)  A  three  months'  course  in  creamery  methods  is  offered  in  the 
winter  term,  beginning  about  the  middle  of  November.  It  i»  designed  lo  give  full 
instructions  in  the  principles  and  practice  of  creamery  management.  The  lectures 
treat  of  the  breeding  and  care  of  dairy  animals,  composition  and  testing  of  milk, 
theory  of  butter  making,  and  dairy  mechanics.  Practical  work  consists  of  milk  test- 
ing and  other  laboratory  work  and  butter  making  three  times  per  week. 

(ft)  The  course  doscr1l>ed  above  is  repeated  in  the  spring  term 

(c)  A  three  months'  course  in  cheese  making  is  offered  in  the  fall  term,  beginning 
the  latter  part  of  August.  Instruction  is  given  by  lectures  and  daily  practical 
work. 

A  certificate  is  given  after  satisfactory  completion  of  the  course  and  four  months' 
practical  work  in  a  creamery  or  cheese  factory. 

Cost:  Tuition,  $1;  board  and  room  per  week,  $2.50;  two  white  suits,  $2. 

{d)  Farm  dairying  is  given  in  the  spring  term  to  the  regular  students  in  agricul- 
ture and  the  young  women  in  the  course  of  domestic  economy. 

Equipment:  A  bnilding  is  fully  equipped  with  apparatus  for  testing  milk  and 
t&aking  butter  and  cheese  in  large  and  small  quantities. 

TENNESSEE. 

state  Agricultural  and  Mechanical  College  of  ths  University  of  Tennesseef  Knoxville. 
[C  W.  Dabney,  jr.,  Ph.  I)..  LL.  D..  presidcut;  C.  F.  Vanderford,  professor  of  agriculture.] 

For  information  concerning  dairy  instruction,  address  Prof.  C.  F.  Vanderford, 
knoxville,  Tenu. 

No  regular  short  dairy  course  is  offered.  Instruction  in  dairying  is  given  in  the 
Agricultural  comae,  special  attention  being  given  to  milk  for  immediuti^  consumption. 

Equipment:  A  herd  representing  three  diflerent  breeds  with  selecteil  grades. 


State  Agricultural  and  Mechanical  College  of  Texas,  College  Station. 
[L.  S.  Rosa,  preaideuti  J.  n.  Connell,  M.  S.,  profesanr  of  asriculture.] 

For  information  concerning  dairy  instruction,  address  Prof.  J.  H.  Connell,  College 
Station,  Tex. 

A  regular  whort  dairy  course  is  not  offered.  luBtrnction  in  dairying  is  given,  how- 
erer,  in  the  regular  agricultural  course.  S]>ecial  arrangeuients  can  be  made  to  attend 
for  a  period  of  twelve  week.s  between  JSeptember  and  March  and  reeoive  instruction 
in  butter  and  cheese  making,  handling  milk,  and  breeding  and  feeding  cattle.  But- 
ter is  made  on  the  dairy  farm  daily. 

Cost:  Tuition,  free;  board  and  room  per  week,  $3. 

Equipment:  Milk  testerH  and  all  the  apparatus  neceasary  for  making  butter  and 
cheese  in  large  and  small  quantities. 

Other  facilities:  A  large  herd  of  cows  and  silos. 
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Agricultural  College  of  Utah,  Logan, 

[J,  M.  Tanner,  preHident;  Paul  Fischer,  B.  Agr..  D.  Y.  M.,  professor  of  agiicnltnre; 
F.  B.  Lintiold,  B.  S.  A.,  professor  of  dairying  and  animal  husbandry.] 

For  full  information  concerning  dairy  instruction,  address  Prof.  Paul  Fischery 
Logjin,  Utah. 

Dairy  course:  A  ten  weeks'  course  in  agriculture  and  dairying  commences  early 
in  January.  Five  exercises  a  week  are  given  on  the  composition  of  milk  and  meth- 
ods of  testing  it;  butter  and  cheese  making,  and  dairy  cattle.  Cheese  is  made  once 
and  butter  twice  each  week. 

Cost:  Tuition,  $2.50;  board  and  room  per  week,  $2.50. 

Equipment:  The  dairy  room  is  furnished  with  power  and  contains  machinery  for 
making  butter  and  cheese  in  large  and  small  amounte  and  testing  milk. 

VKRMONT. 

Univernty  of  Vermont  and  State  Agricultural  College,  Burlington, 
[M.  H.  Backham,  D.  D.,  prenident;  J.  L.  Hills,  B.  S.,  professor  of  agrioolinral  chemistry.] 

For  full  information  concerning  dairy  instruction,  address  Prof.  J.  L.  Hills, 
Burlington,  Vt. 

Dairy  course:  A  four  weeks'  course  in  creamery  work  is  offered  in  January. 
Instruction  is  given  in  butter  making  and  testing  and  pasteurizing  of  milk  and 
rream.  In  the  lecture  course  it  is  endeavored  to  cover  briefly  the  entire  field  of 
dairying.    The  physical  and  chemical  properties  of  milk  receive  special  attention. 

Certificates  are  granted  upon  the  satisfactory  completion  of  the  term's  work. 

Cost:  Tuition,  free;  board  and  room  per  week,  $4;  two  white  suits,  $2. 

Equipment:  The  dairy  building  is  oqui])ped  as  a  creamery,  and  contains  several 
styles  of  the  different  kinds  of  machinery  employed  in  making  butter,  also  milk- 
testing  machines  and  pasteurizing  apparatus.  Accommodations  are  limited  to  fifty 
students. 

Other  facilities:  Herd  of  forty  cows,  Jerseys  and  their  grades  and  Ayrshires. 
Dynamometer  and  steam-consumption  apparatus  for  testing  power  consumed  by 
apparatos. 

VIRGINIA. 

Virginia  Polytechnic  Institute,  Blacksburg. 

[J.M.  IfoBryde,  Ph.  D.,  LL.  D.,  president ;  D.O.Nourse,  B.  S.,  professor  of  agrioaltaret 
Wm.  J>.  Saanders,  assistant  professor  of  dairy  husbandry.] 

For  full  information  concerning  dairy  instruction,  address  Prof.  D.  O.  Nourse, 
Blacksburg,  Va. 

A  special  dairy  course  is  not  offered.  Any  desiring  instruction  in  dairying  for  a 
short  period  will  be  permitted  to  join  the  class  in  the  regular  agricultural  oonrse  in 
February.     The  work  continues  about  three  months. 

Cost:  Tuition,  State  students,  free;  l>oard  and  room  per  month,  $9. 

Equipment:  A  creamery  anjl  elieese  factory  has  recently  been  erected  and  fitted 
with  all  the  apparatus  necessary  for  making  butter  and  cheese.  It  will  be  run 
throughout  the  year  as  a  creamery  on  a  commercial  basis. 

Other  facilities:  Four  breeds  of  stock  are  represented  in  the  herd. 

Hampton  Normal  and  Jgricultural  Institute,  Hampton. 

[H.  B.  Frissell,  prinri]>ttl.j 

For  full  informfttion  concerning  dairy  instruction,  address  C.  L.  Goodrich,  Hamp- 
t4w,  Va, 
It  U  propoBei  to  organiM  a  Bystematio  course  vn  davi^vui^  uoxt  ^«ax. 
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Work  in  the  dftiry  \b  performed  by  the  students. 
Cost:  Taition,  free;  board  and  room  per  week,  $2.50. 

Eqaipment:  A  gravity  creamer,  separator,  apparatus  for  making  hatter  and  test- 
ing milk. 
Oiher  facilities:  A  herd  of  cows  supplies  the  milk  used  at  the  school. 

WASHINGTON. 

Woihington  Agrioultural  College  and  School  of  SdenoCy  Pullman. 

[E.  A.  BiysD,  M.  A  ,  president:  William  J  Spillman  M.  S.  professor  of  sgricaltnre; 
Adolph  Schoeumann,  Instructor  in  dairying.] 

For  full  information  concerning  dairy  instruction,  address  President  £.  A.  Bryan, 
Pallman,  Wash. 

Dairy  course:  An  eight  weeks'  dairy  course  begins  about  the  middle  of  February. 
Two  or  three  lectures  are  given  daily ;  they  treat  of  tbe  care  of  dairy  cows,  practical 
dairy  operations,  management  of  factories,  and  dairy  mechanics.  Abont  four  hours 
a  day  is  given  to  practical  work,  butter  making  receiving  special  attention  the  first 
foar  weeks  and  cheese  making  tbe  remaining  four  weeks.  It  is  recommended  that 
students  have  some  practical  experience  in  dairy  work  before  eiiterincr  tbe  school. 

Cost:  Tuition,  free;  board  and  room  per  week,  $3. 

Equipment:  A  creamery  and  cheese  factory  building  is  fully  equipped  with  modern 
machinery  and  jiowi-r  necessary  for  making  butter  and  cheese  and  for  testing  milk. 

Other  facilities:  A  herd  of  cows  on  the  college  farm  supplies  part  of  the  milk  used 
at  the  schooL 

WEST  VIRGINIA. 

West  Virginia  University  Morgantovm, 
[J.  L.  Ooodknight,  I).  D..  president;  L.  C  Corbett,  B.  Agr.,  B.  S.,  professor  of  agriculture.] 

For  full  information  concerning  dairy  instruction,  a<ldre8S  Prof.  L.  C.  Corbett, 
Morgan  town,  W.  Va. 

Dairy  course:  A  regular  short  dairy  course  is  offered  in  connection  with  the  agri- 
cultural course  in  the  winter  term  of  twelve  weeks.  Instruction  is  given  on  the 
management  of  dairy  cattle,  butter  and  cheese  making,  milk  testing,  and  creamery 
building. 

Cost:  Tuition,  free;  board  and  room  per  week,  $3;  incidental  fee,  $2.50. 

Equipment:  Suitable  apparatus  for  giving  instruction  as  outlined. 

WISCONSIN. 

CoUege  of  Agriculture  of  the  University  of  Wisconsin,  Madison, 

(Charles  K.  Adams,  LL.  D.,  presideut;  W.  A.  Henry,  B.  Agr.,  doan;  E  H.  Farrington,  M.  S.,  asso- 
ciate professor  of  dairy  hnHbandry,  in  charge  of  dairy  school.] 

For  information  concerning  dairy  instruction,  address  Prof.  E.  H.  Farrington, 
Madison,  Wis. 

Dairy  courses:  (a)  A  twelve  weeks'  conrse  in  creamery  and  cheese  factory  work 
commences  early  in  December  and  covers  instruction  in  practical  butter  and  cheese 
making.  The  work  begins  each  week  day  at  8  o'clock  with  a  one  hour's  lecture  on 
dairying  or  an  allied  subject,  including  the  composition  of  milk  :'nd  its  products, 
dairy  bacteriology,  dairy  bookkeeping,  care  of  a  boiler  and  enj^ine,  and  uther  i>h3"si- 
cal  problems  of  the  dairy,  and  the  breeding,  feeding,  and  diseases  of  the  dairy  cow. 
After  the  lecture  the  class  is  divided  into  three  sections,  assigned  respectively  to  the 
laboratory,  creamery,  and  the  cheese  factory,  the  assignments  being  changed  every 
two  days,  so  that  each  student  receives  instruction  in  each  of  the  three  divisions  of 
work  every  week.  The  afternoon's  work  closes  with  one  hour's  instruction  by 
lectnrea,  discoasions,  and  quizzes  on  the  operations  of  the  day  and  scoring  of  butter 
andoheeM. 


(h)  A  few  weeks  after  the  beginning  of  the  work  tboae  iloaemtfl  Bnowtnfl 
pri>rt(!*eticy  or©  placed  in  an  udvauce  dt^eUoji  to  tuLrry  ou  t^xikerimcntnl  iac?torj-  upcm- 
tiouH, 

(€}  Piipili  wbo«e  etandiiig^  are  oDtirely  HatiBf&ctorj  are  ullowiHi  to  tmke  tbo  eoumo 
In  pasteurization  of  milk  aiid  cream^  thi^  iD?«tTuctioii1>^ing  given  tbo  l&st  four  wtwke 
of  tbo  tenu. 

Persons  ticking  the  dalrj  course  must  l»e  at  leaat  16  yenrm  of  ftgo,  hftve  lb  common 
acljool  ednciitipu,  and  have  had  nt  least  four  montpks'  experieuce  i«  a  creJimery  pr 
ohet^fto  factory  before  being  aditiitt^d. 

Eicaminationa  are  held  ut  iutervaJs  throughout  the  terrn^  CeTtifi<^at«ts  ai^  givmt  lo 
studetiis  after  they  have  eatLflfaetorily  completed  tht5  full  eoiirwe  and  T^orkfi*!  at  l«iaAt 
two  sea«0Ds  of  aeveu  months  i^ach  iti  a  cr^anicry  or  ehee^e  factory^  providerl  ooe  of 
tbi^e  li^ea^ons  fo]]ow»  tbu  dairy  coaim>  and  tbe  cundldatu  prartioally  baa  <:! barge  of  tho 
fttt^tory  in  which  he  workf*,  rf  ports  bis  work  properly,  and  thu  coDdition  of  bis  fai> 
tory  is  salisfartory  to  an  inf4|HH*|or  sent  oat  hy  tbw  univorsity, 

{d}  Advaticed  dairy  iofttruiaioo  U  oilered  tt>  tbo&ti  wbo  bavo  completed  tbo  r^gnlfir 
oourae,  Jt  dtsals  with  niattt-ra  beyond  tho  ho  of  tbc.^  regular  eour»«,  and  hicludi** 
ttxperinjcntiil  work  in  butter  iiud  fbeeBC  making  and  liacferiolog> » 

Cost;  Fees,  $Uj  ilt^po^it  to  covi-r  brt^aknge  (rt'tnrnable)j  $2;  boanl  and  room  ptjr 
week,  $1;  two  white  suits,  $3;  Additional  f&e  required  Irom  Don-resident«  of  Wts* 
cousin,  $16. 

(e)  Tbe  iniiyersity  creamery,  which  is  in  opersitlon  thronghotit  the  year,  will  acrejit 
at  «ny  tiujw  a  f(»w  pupils  witbout  prcvioi;iH  train iugT  to  b*^  known  a«  *^wt>rking  fmi^- 
tory  pupils/*  from  wbom  no  fee«  are  aj^ked.  l'be«e  are  eipeeted  to  remain  from 
thren  monthe  toono  year,  and  have  opportunity  to  heeome  familiar  with  all  dairy 
opcratioDs. 

(/)  Instruction  in  farm  dairying  ir  given  to  students  pursuing  the  short  eouret.'  in 
agrimilture.  Daily  practiee  is  ^iven  in  tlie  sfparatlon  of  croani  by  deep-spHinij 
apparatus  and  hand  separators;  also  in  all  tbe  processes  of  making,  printing,  And 
pjirking  butter. 

Buildiug:  Hiram  Smith  Flail  is  c?utir**ly  df^votcd  to  d:iiry  instruction,  iiccontintt- 
dating  one  hundreil  pupils  in  the  regular  dairy  course  and  one  hundred  more  in  the 
farm  dairy  course.  It  contains  an  engine  room,  creamery,  cheesemakiiig  room, 
caring  rooms,  pafeteurizing  room,  laboratories,  room  for  instruction  in  farm  dairying 
reading  and  lecture  rooms,  and  dressing  rooms. 

Equipment :  Tbe  building  is  equipped  with  dift'erent  forms  of  apparatus  for  making 
outter  and  cheese  in  large  and  small  amounts;  also  for  pasteurizing  and  testing 
milk. 

WYOMING. 

College  of  Agriculture  of  the  University  of  Wyoming^  Laramie. 

[Frank  P.  Graves.  Ph.  D.,  presideDt;  B.  C.  Buffum,  M.  8.,  professor  of  agricultnre.] 

For  full  information  concerning  dairy  instruction,  address  Prof.  B.  C.  Bufl'nm, 
Laraune,  Wyo. 

A  regular  short  dairy  course  is  not  offered.  The  principles  of  stock  raising  are 
covered  in  a  general  way  by  lectun'S  in  the  agricultural  course.  Inslrnction  in 
milk  testing,  analysis  of  milk  and  butter,  butter  making,  and  feeding  will  be  given 
at  any  time  to  any  who  apply  for  it. 

Cost:  Tuition,  $2.50 j  board  and  room  per  week,  $4, 
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THE  DAIRY  INDUSTRY  IN  MISSOURI  AND  KANSAS. 


INTRODUCTION. 

Not  many  years  ago  it  \ras  assiuned  tbat  New  England  and  New 
York,  Willi  perliaps  a  part  of  Ohio  added,  would  be  able  to  snpply  the 
American  demand  for  dairy  products.  It  was  tliouglit  tbat  dairying 
-would  be  mainly  confined  to  the  territory  indicated,  notwitlisteiidiug 
tbe  growth  of  other  sectioiis,  bectiuse  the  conditions  in  the  W^st  and 
South,  generally,  were  deemed  so  iinsuited  to  this  industry  as  to  prevent 
its  extiMision  in  those  directions. 

The  development  of  the  coniinercial  and  manufacturing  intereBts  of 
the  East  made  it  soon  apparent,  however,  tbat  the  farmers  of  tbat 
region  could  not  supply  the  demands  of  its  teeming  population  for  food 
products*  Meanwhile  emigrants  from  the  Eastern  States  pushed  west- 
ward, located  in  the  wooded  lands  of  Ohio  and  lodiaua  and  on  tbo 
prairies  of  Illinois,  and  then  crossed  the  IVIississippi  to  occupy  the  fer- 
tile lands  of  the  great  agricultural  basin  which  includes  the  States  of 
Missouri  and  Kansas. 

Cows  came  with  the  settlers  and  found  tbe  natural  pasturage  and 
other  conditions  very  favorable  to  stock  raising  and  milk  production. 
Dairy  cattle  rapidly  increased,  and  the  fiirmers  soon  bail  l.>efore  them 
tbe  problem  of  liow  to  utilize  their  surplus  milk*  Eastern  demand  for 
butter  and  cheese  was  ftmud  to  increase  about  as  fast,  and  the  recog- 
nized '* dairy  belt ^  was  gradually  extended  to  include  Ohio,  Indiana, 
Illinois,  Michigan,  Wisconsin,  and  Iowa.  It  was  still  maintained  that 
iBonth  and  west  of  these  States  dairying  could  not  be  successfully  pur- 
•^sued.    These  views  were  also  destined  soon  to  be  proved  erroneous. 

It  is  now  safe  to  assert  that  a  territory  of  nearly  100^000,000  acres 
within  the  limits  of  Kansas  and  Missouri  offers  as  great  possibilities 
for  dairying  as  any  equal  area  on  the  globe.  Such  possibilities  can 
only  become  realities  through  the  abandonment  of  many  ideas  as  to 
what  were  once  regarded  essentials  in  dairying,  as,  for  example,  that 
flowing  spring  water  and  a  reliable  supply  of  ice  must  be  had  on  QXGTy 
dairy  farm;  that  dairying  can  be  made  profitable  only  with  permanent 
pastures  and  cultivated  grasses,  and  that  the  dairyman  nuist  be  near 
the  consuming  market.  It  is  now  conceded  that  well  and  cistern  w^ater 
raised  to  the  surface  by  windmill  pumps  is  a  satisfactory  solution  of 
the  water  problem;  tbat  the  community  Victory  eysteni^  with  power 


tirator  or  the  haod  separator  on  tlie  farmj  for  butter  makiugj  obvi- 
ates tlio  iiecejssity  for  a  farm  ico  supply;  tliat  far  more  cow  food  can  bo 
gi'owu  ou  an  aero  in  corn,  sorglmmj  millet,  clover,  and  cowpeas  tban 
can  be  produced  in  i>astiirc  grass,  allowing  the  cow  to  feed  berself,  tbna 
making  winter  dairying  more  prolitable  tban  summer;  and  that  tho 
raodeiTi  fast-freight  refrigerator-car  system  of  transportation  for  per* 
ishable  products  practically  puts  the  dairymen  of  the  West  as  close  to 
the  market  as  are  those  of  tho  East,  Hence,  it  should  begin  to  dawn 
on  the  world  that  in  Missouri  and  in  her  sister  State  on  the  west 
(Kaui^as)  can  be  produced  a  large  part  of  its  supply  of  butter  and 
cheese,  of  a  quality  unsurpassed  and  at  a  cost  which  will  defy  com- 
petition. 

Eegardiug  tho  suitableness  of  this  region  for  producing  dairy  goods 
of  high  grade,  it  is  only  necessary  to  state  that  Missouri  butter  showtt 
at  the  Columbian  Exposition  of  lSt>3  scored  withui  one  i)oint  of  per- 
fection, and  that  Kansas  butter  was  ouo  of  the  first  prize  winners.  As 
to  possibilities  of  production,  if  one-tenth  of  the  total  area  of  Mis- 
souri and  Kansas  should  be  devoted  to  dairying,  with  -1  acres  to  a 
cow,  and  the  cows  yield  an  average  of  200  ijouuds  of  butter  a  year,  tbero 
wouM  be  produced  annually  over  500,0()0,OUt}  puumls  of  butter,  which, 
at  10  cents  a  pound,  would  make  $oO,i^OO,Ot>0,  to  say  nothing  of  tl]^_ 
returns  from  the  skimmed  milk  fed  to  calves,  pigS)  ^^^^  poultry.  ^^| 

This,  tooj  would  mean  an  enormous  increase  in  the  value  of  farm 
property,  because  of  better  improvements,  more  careful  saving  of 
manure,  and  better  system  of  farming,  aU  of  which  almost  invariably 
accompany  the  development  of  dairying. 

Much  more  might  be  said  as  to  the  good  eflect  of  a  development  of 
the  dairy  industry ^  how  it  would  result  in  decreasing  tho  size  of  farms 
and  consequently  increasing  the  number^  each  with  a  set  of  farm  build- 
ings to  be  added  to  the  total  wealth  of  the  cojumuuityj  shortening 
distances  between  neighbors,  increasing  school,  church,  and  social 
facilities,  buildiug  up  towns  as  consnming  centers,  and  many  other 
advantages, 

_PEE8EITT  STATE  OF  THE  DAIRY  INBUSTEY  IN  MISSOURI  AND  KAKSAS._ 

OBSTACLES. 

In  recent  years  Missouri  has  not  shown  that  growth  in  dairying  that 
was  exi>ected.  There  are  a  number  of  reasons  for  this.  One  of  the 
most  potent  is  that  the  population  of  the  State  originated,  to  a  consid- 
erable extent,  in  Kentucky*  Tennessee,  and  the  South  Atlantic  Stat^^ 
where,  under  former  farming  systems,  tho  milking  of  cows  and  the 
making  of  butter  were  not  regarded  as  a  man's  work  and  were  con- 
sidered of  too  small  conseriuenee  to  engage  attention  as  a  source  of 
farm  revenue.  The  average  Missouri  farmer  clings  pretty  closely  to 
the  ways  of  his  ancestors. 

However,  the  low  prices  for  horses  and  cattle  that  have  prevailed 


iluring  recent  years,  tlccri^asiogr  retunis  from  corn  anrl  ^rvtkm  Ijinds  and 
can^siiig  slieriJTs  sales^  have  been  a  coiivhieiog  argument  to  many. 
Farmers  Bee  that  dairying  may  keep  one  closely  at  lioine  and  prevent 
active  participation  in  all  tlie  political  meetings  andcampaignK,  attend- 
ance at  all  public  vendues,  and  going  to  town  two  or  tlirce  times  a 
week  and  for  all  day  on  Saturday,  But  when  it  brings  in  during  tlio 
year  more  money  than  lias  been  spent,  and  the  iarni  in  the  menntime 
has  been  growing  more  productive  because  of  tbc  manure  made  and 
returned  to  the  land,  it  is  evidently  not  such  a  bad  business  alt^r  all. 

This  is  being  proven,  too,  by  tlie  success  attained  by  a  goodly  num- 
ber of  farmers  who  have  come  from  the  Xortlieasteru  States  and  brought 
with  Hiem  the  idea  that  if  they  looked  after  the  dinies  the  butter  brongliti 
the  dollars  would  show  up  in  tlie  bank  account.  Tben  there  arc  com- 
nmnities  of  German  farmers  alwnys  sucfeasfnl  when  they  engage  in 
dairying,  thus  proving  conchisively  that  with  proper  care  and  skill 
dairying  can  be  made  profitable  in  5Iissonri* 

Another  serious  hindrance  to  the  development  of  the  dairy  industry 
in  3Iissoori  is  the  work  done  in  recent  years  by  iirms  of  butter  and 
cheese  factory  builders.  The  bad  effects  of  this  will  conthme  to  be  felt 
for  years  to  come.  A  decade  or  more  ago  conditions  were  ripe  for  a 
rapid  development  of  the  dairy  industry  in  that  State.  The  creanu?ry 
** promoters''  took  advantage  of  the  oppi»rtunity.  The  factory  idea  was 
new^  and  the  people,  being  for  the  most  part  ignorant  regarding  dairy- 
ing and  the  requisites  for  success  xind  profitable  returns,  were  easily 
induced,  iu  scores  of  instances^  to  subscribe  for  stock  in  plants  costing 
fmm  85^000  to  $S,00(*j  which  could  have  been  easily  duplicated  for 
12,000  to  §3,000.  These  plants,  too,  were  in  almost  all  cases  of  cajmc- 
ity  much  beyond  the  requirements  of  the  communities  in  which  they 
were  located,  and  in  many  instances  were  placed  where  there  was  au 
almost  entire  lack  of  interest  in  the  enterprise  among  the  farmers.  As 
a  consequence,  they  could  not  be  successful.  As  soon  as  the  people  of 
the  communities  found  that  they  bad  been  deceived  or  misled,  wljich 
was  usually  before  the  creamery  was  ready  for  operation,  they  natu- 
rally regarded  the  business  itself  a  failure  and  a  fi'aud.  This  feeling 
spreading  to  the  farmers,  but  few  of  them  became  patronSj  and  these* 
in  a  half-hearted  way.  The  cattle  at  hand  were  from  stock  long  bred 
almost  exclusively  for  beef,  and,  with  inexperience  in  handling  even 
selected  animals  as  milch  cows,  it  was  impossible  to  realize  the  yearly 
returns  which  had  been  unscrupulously  promised.  Hence  there  was 
disai>pointment  and  discouragement  at  all  points.  The  double  load  of 
excessive  investment  and  inexperience  soon  broke  down  the  enterprise. 

As  a  result,  dead  creamery  plants  were  to  be  foutid  in  almost  every 
county  of  the  State,  causing  great  depression  to  the  dairy  industry  as 
a  whole.  To  these  unprincipled  *^ creamery  sharks"  is  mainly  duo  a 
direct  loss  to  people  in  the  State,  largely  farmers,  of  at  least  half  r#  mib 
lion  dollars.    The  agriculture  of  the  State  at  largo  suffered  a  loss  very 


TOTicu  greater  in  tlio  serious  clieck  given  to  the  extension  of  dairying 
by  tlie  unsuccessful  butter  aud  clieese  factories, 

Auotlier  cause  for  these  failures  was  that  most  of  the  early  Missouri 
creamerica  were  built  upon  the  wrong  plan.  The  daii*y  ceutrifuge  had 
not  been  perfected  or  generally  introduced,  and  the  early  factory  waa 
arranged  on  the  cream-gathering  plan,  which,  unless  combined  with 
the  farm  separator,  is  dependent  upon  conditions  which  are  unattain- 
able in  the  greater  part  of  the  State.  Attempted  changes  to  the  sepa* 
rator  system  were  expensive  and  disastrous.  Still  further,  imitatioii 
butter  appeared  during  the  same  i>eriod^  and  enormous  quantities  camo 
into  tho  markets  of  the  State  in  disguised  competition  with  butter, 
causing  great  reduction  in  the  selling  price  of  the  genuine  article, 

Notwithstanding  the  discouragements  which  have  thus  attended  the 
development  of  the  dairy  industry  in  Missouri,  tho  present  outlook 
(180G)  is  much  more  encouraging,  nnd  this  m  spite  of  the  very  low , 
prices  prevailing  for  dairy  products. 

The  same  conditions  did  not  apply  to  hinder  the  development  of 
dairying  in  Kansas.  That  State  was  settled  at  a  later  time ;  its  farmers 
at  first  naturally  followed  grazing  and  grain  growing.  These  con- 
tinued to  be  tho  leading  agricultural  interests  until  a  recent  period^ 
when  dairying,  under  the  creamery  system,  was  successfully  introduced 
and  has  been  rapidly  extended. 


I 
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ADVAKTAQES, 

As  already  stated,  Missouri  and  Kansas  possess  unsurpassed  natural 
advantages  for  dairying.  Their  geographical  position  is  unexcelled,  for 
they  escape  the  rigors  of  the  northern  winter  and  tho  ill  effecta  of  the 
inten.se  heat  of  the  States  farther  south*  In  the  extreme  northern 
portions  of  these  two  States  continuous  stabling  of  cows  is  required 
for  but  little  more  tluin  four  months  in  the  year,  and  during  this  period 
there  are  not  more  than  a  dozen  days  so  severe  that  the  cows  can  not 
with  perfect  .safety  be  turned  out  of  doors  for  exercise  and  fresh  air. 
From  the  northern  border,  through  3(XJ  miles  of  latitude  to  the  southcni 
line  of  Missouri,  there  is  a  constant  shortening  of  the  cold  season,  and 
in  tho  southern  portion  cows  can  graze  during  a  large  part  of  iko 
winter. 

While  such  is  the  case,  it  must  not  be  uoderstood  that  shelter  and 
winter  feeding  can  be  dispensed  with.    Too  many  of  our  farmers  have 
made  that  mistake  to  a  greater  or  less  degree.    But  the  practical  and 
ijitelligent  dairyman  sees  that  such  a  climate  imposes  much  less  expcnso  j 
on  the  business  for  stabling  and  maintenance  than  is  required  by  one  I 
of  longer  continued  cohL     Winter  dairying  can  bo  carried  on  success- 
fully,    All  the  necessary  conditions  exist,  including  the  easy  and  cheap! 
production  of  an  abundant  supply  of  ensilage.    Indian  corn  seems  ta" 
be  the  cheapest  and  best  general  purpose  food  for  dairy  cattle^  whether 
harvested  as  ensilage  or  in  dry  form^  aud  nowhere  in  the  world  can  it 


grnwn  to  greater  advontjigc  than  in  Missouri  and  Kansas.  In  no 
otlier  region  can  there  be  grown  a  greater  variety  of  siipplemcnt-al « 
crops — ^red  elover,  cowpeas.  sorghum^  millet,  and  others— and  these 
constitut-e  tlie  basis  of  excellent  and  eheap  rations  for  dairy  cowa. 
Within  these  and  adjaeent  States  are  grown  flax  and  cotton,  the  seed 
of  which  is  worked  np  in  the  extensive  mills  of  St.  Louis  and  Kansas 
City,  tlins  giving  the  larniers  the  advantage  of  the  oil  meals  for  stock  . 
food  at  the  lowest  possible  prices. 

Another  advantage  given  by  the  geographical  position  of  Missouri 
and  Kansas  is  that  markets  for  dairy  goods  are  to  bo  found  in  almost 
all  directionSj  with  large  distributing  and  consuming  centers  within 
their  borders.  xVs  a  matter  of  lactj  the  home  maiket  has  never  yet 
been  folly  supplied  with  bntter  and  cheese  of  local  production,  The 
city  of  St.  Louis  alone  consumes  annually  hundreds  of  tons  of  butter 
and  cheese  shipped  in  from  other  States, 

TOPOGRAPHY, 

The  topography  of  this  region  may  bo  briefly  described. 

K  a  lino  be  drawn  from  the  northeast  corner  of  the  State  to  the 
southwest  corner,  nearly  all  of  the  prairie  country  will  be  found  north 
and  west  of  this  line.  This  section  is  divided  into  several  drainjigo 
areas  served  by  numerous  streams  and  their  branches,  all  making  their 
way  to  the  Missouri  River,  which  flows  through  the  center  of  the  State. 
On  the  lowlands  along  these  streams  the  early  settlers  fotmd  abundant 
timber,  and  a  dense  growth  of  i>rairie  grasses  upon  the  uplands.  The 
general  surface  is  rolling,  with  au  exceedingly  small  proportion  of 
waste  land.  This  is  a  region  of  unsurpassed  agricultural  resources, 
having  an  easily  worked,  fertile  soil,  with  timber  enough  for  homo  use, 
and  being  well  watered  and  well  sui>plied  with  railroads.  Southeast 
of  the  line  before  mentioned,  particularly  south  of  the  Missouri  River, 
is  the  Ozark  Mountain  region.  This  is  an  extensive  plateau,  traversed 
by  the  St.  Louis  and  San  Francisco  Railroad  along  its  highest  eleva* 
tion  from  St.  Louis  to  the  southwest  corner  of  the  State.  There  is  a 
much  larger  proportion  of  waste  land  in  this  part  of  the  State,  but 
much  of  that  which  is  regarded  as  of  little  value  for  cropping  affords 
good  pasturage  and  will  in  time  bo  the  home  of  vast  numbers  of  cows. 
Land  is  cheap,  and  with  the  mild  cHmate  this  should  be  an  ideal  place 
in  which  to  raise  calves  for  dairy  cows,  a  business  which  can  be  made 
very  profitable. 

KANSAS. 

Kansas  is  ranch  less  diversified.  The  extreme  eastern  part  of  the 
State  is  generally  rolling  prairie,  like  western  ^lissouri,  with  some 
timber  along  the  streams.  To  the  westward  the  timber  decreases  and 
disappears,  and  the  grasses  change  to  the  varieties  adapted  to  the 


arid  and  semi-orid  plains.  Tlio  map  at  page  14  shows  the  creameriea 
of  Kansas  to  be  mainly  fonnd  at  present  in  the  eastern  and  eastern- 
central  parts  of  the  State,  but  they  are  being  rapidly  established  far- 
ther westward.  A  few  years  ago  the  thought  that  dairying  could  be 
made  profitable  in  this  region  would  have  been  generally  regarded  a& 
abaurd.  At  the  present  rate  of  development  it  will  not  bo  many  years 
before  Kansas  will  apx>ear  almost  as  thickly  dotted  with  creameries  aa 
Iowa  is  today. 

METHODS  OP  FEEBINa. 


I 


tijl  general  j)ractico  of  dairy  farmers  in  both  Missouri  and  Kansaa 
*"  pasture  their  cows  during  the  summer.  The  soiling  system  is 
practiced  to  a  very  limited  extent,  although  there  is  a  growing  ten- 
dency in  that  direction.  At  present  the  practice  is  to  grow  a  field  of 
fodder  corn  or  sorghum  to  bo  cat  green  and  fed  to  the  cows  when 
pastures  begin  to  get  short  from  drought.  The  feeding  of  grain  to  the 
cows  while  on  pasture,  tliough  as  yet  but  little  practiced,  is  growiu^ 
in  favor.  Wheat  bran  can  usually  be  bought  for  $10  and  ship  stixflf 
(middlings)  at  about  $12  a  ton.  Oil-cake  (linseed)  meal  costs  from  $20 
to  $25  a  ton.  The  use  of  a  little  of  these  foods  at  night  and  morning 
is  found  by  tlie  dairymen  to  help  out  the  pastures,  keep  up  the  milk 
flow,  and  maintain  the  cows  in  good  condition.  With  many  it  takes 
about  four  acres  of  land  to  winter  and  summer  each  cow.  Others  are 
feeding  so  that  they  can  make  one-half  that  area  of  land  do  the  work, 
while  a  few  have  learned  that  by  means  of  the  soiling  system  for 
summer  and  the  silo  fur  winter  feeding,  properly  supi)lemented  with 
grain,  they  can  make  one  acre  furnish  as  much  cow  food  as  was 
formerly  done  by  four. 

PASTUBE, 

Blue  grass  (Poapralensis)  is  tlie  favorite  pasture  grasa,  its  chief  merit 
being  in  its  characteristic  early  and  late  growth,  thus  prolonging  tho 
pasture  season.  In  fact,  with  sufficient  land  in  blue  grass,  one  can 
liave  x^asturage  the  greater  x>art  of  the  year.  In  this  climate,  after  tho 
seed  stalk  is  thrown  up,  which  is  early  in  the  spring,  there  foUows  a 
dense  growth  of  long,  flexible  blades,  which  on  the  approach  of  winter 
lie  recumbent  and  continue  gi'cen  underneath,  so  tliat  stock  graze  upon 
it  wbenever  it  is  not  covered  too  deep  with  ice  and  snow.  In  nudstim- 
mer,  when  rains  are  infrequent,  blue  grass  does  but  Httle  good,  partic- 
ularly if  it  bas  been  grazed  closely  in  the  spring.  To  the  man  who 
became  possessed  of  large  tracts  of  land  when  values  were  low,  or  who 
inherited  an  estate  of  broad  acres,  blue  grass  is  tho  acme  as  a  pasture 
grass.  It  enables  such  a  person  to  keep  a  large  amount  of  stock  with 
small  expenditure  of  labor.  It  is  an  unsurpassed  stock  food,  rapidly 
producing  desh  of  excellent  quality.  As  a  dairy  pasture  nothing  is 
better,  giving  to  butter  at  all  times  of  the  year  the  rich  June  color 
which  is  so  highly  prized.    But  in  these  later  days,  when  dairying 


a^eu  afl  all  otlicr  lines  of  farmiDg  must  bo  placed  on  a  business  MsiS^ 
and  interest  oii  oae'S  investment,  wLich  in  most  cases  includes  land 
ranging  in  value  from  $50  to  $100  an  acre,  must  be  included  in  the 
c^kpense  account,  the  matter  of  two  or  tlireo  extra  acres  to  a  cow  is 
important.  It  is  found  tliat  to  coni'orm  to  the  present  low  prices  and 
small  marg^ins,  blue  grass  comes  far  from  meeting  the  requirements.  If 
it  would  grow  as  one  of  a  mixture  of  grasses  it  would  be  valuable  in 
permanent  pastures,  utiliziug  land  tbat  can  not  well  be  cultivated;  but 
it  will  submit  to  no  joint  occu|>aney  of  the  land  with  other  grasses.  It 
will  not  stand  close  grazing^  and,  as  before  remarked,  it  makes  little  or 
no  growth  during  midsummer,  hence  the  dairy  farmers  of  Missouri  are 
depending  less  and  less  on  bhio  grass  for  pastmw  At  present  fully 
half  of  the  pasturage  is  blue  grass,  but  this  is  being  fast  replaced  with 
timothy,  orchard,  and  other  grasses  and  clovers, 

PASTUEING  HARTESTED  C0EN1?"IE1.DS, 

The  pasture  season  usually  covers  about  seven  months,  extending 
from  the  middle  of  April  to  the  middle  of  November.  During  the  early 
part  of  winter  a  common  practice  is  to  turn  the  cows  and  other  stock 
into  the  cornfields  from  which  the  grain  has  been  gathered,  the  stalks 
having  been  left  standing,  IMueli  of  the  fodder  is  eaten,  together  with 
such  weeds  and  grass  as  may  have  been  allowed  to  grow,  and  corn  ears 
overlooked  in  the  harvesting.  If  these  stalk  fields  are  thus  utilized 
before  there  have  been  severe  frosts  and  continued  rains,  the  stock  will 
gain  something  from  them 5  otherwise,  about  all  they  get  of  value  is 
the  grain.  More  trouble  and  loss  of  neat  stock  is  suftered  from  this 
practice  than  from  almost  all  other  causes.  It  is  a  practice  of  the  gen* 
eral  farmers  rather  than  of  the  dairymen,  for  the  latter  have  found 
that  while  stalk  tields  can  be  bought  for  25  to  50  cents  an  acre,  they 
do  not  supply  profitable  food  when  treated  in  this  way. 

FEEDI^^a  COBN  PODDEB, 

If  they  raise  corn  themselves,  it  pays  to  cut  the  stalks  before  they 
are  weather  beaten,  and  put  them  into  shocks  12  by  12  or  10  by  16 
hiUs  square.  The  general  practice  according  to  this  plan  is  to  husk 
out  the  corn  and  shock  or  haul  to  the  barn  and  stack  tlie  fodder,  feed- 
ing it  uncut  in  the  yard.  Yet  this  alTords  very  little  gain  over  field 
feeding,  Many  are,  however, buying  lijdder  cutters  or  shredders,  with 
which  to  cut  or  crush  the  fodder,  and  this  is  a  most  economical  and 
commendable  advance.  Others  do  not  husk  tlie  coroj  but  cut  up  stalkg 
and  ears  togetlier,  thus  feedin^^  the  grain  with  the  fodder.  If  the  ear* 
less  stalks  are  cut,  the  short  fodder  is  usually  moistened  and  mixed 
with  ground  grain,  bran,  ship  stulf,  and  a  Httle  oil  meal,  making  a 
mixture  that  is  readily  eaten  by  cows,  with  very  little  waste.  By  these 
methods  of  utilizing  tlie  corn  fodder,  many  dairy  farmers  arc  proving 
the  coiTeotness  of  experimental  results  published  by  the  agricultural 


"itafrons  m^OYcral  Stiiles,  y/liicb  sbow  tliat  tin 
acre  of  corn  contain  asmiicL  niitritioii  astbe  griiiii  from  the  same  land. 
The  ouly  work  necessary  to  make  tbis  food  material  available  and  prof- 
itable is  to  put  it  into  siicb  mecbauical  comlitioa  tbat  cattle  will  cou- 
Buiae  it  witbout  wa.ste.  Witb  niuderu  methods  and  appliances  this 
can  b(i  easily  done,  XJocut  corn  fodder  is  troublesome  to  handle  in  the 
barn,  and  if  fed  loosely  in  the  yard  most  of  it  is  wasted*  The  writer 
baa  fed  corn  to  cows  during  the  past  winter  in  a  way  that  is  quite  sat- 
isfactory. Stalls  were  made,  each  for  two  cows,  but  with  a  simple, 
long  man*4'er,  so  wide  and  deep  that  an  Jirmfal  of  uncut  corn  could  be 
laid  in  at  fall  length.  Ears  were  not  removed  from  the  stalks,  thus 
feeding  to  the  cows  the  entire  corn  plant  (minus  the  root),  with  no 
labor  or  preparation,  and  saving  the  cost  of  busking,  shelling,  and 
griiuliiif!:  the  grain  and  cutting  the  fodder.  The  stalks  arc  not  eaten 
as  closely  as  when  run  through  a  fodder  cotter  or  shredder,  yet  when  a 
comparatively  smidl  stalked  variety  is  grown,  and  the  corn  cut  at  the 
proper  age,  the  amount  of  refuse  is  surprisingly  small,  GoDsiderablo 
niimasticated  anrl  undigested  corn  passes  through  tbo  cows,  but  witli 
pigs  to  clean  up  after  them  this  need  cause  no  waste.  After  having 
fed  corn  in  the  ditlcrent  ways  recommeudedy  this  method  generally  suits 
so  well  that  the  fodder  cutter  often  stands  idle  in  the  winter.  Other 
grain  has  beea  fed  separately  to  balance  the  too  carbonaceous  coro; 
with  occasional  feeds  of  sorghum  fodder,  millet,  and  clover  hay.  The 
results  have  been  very  satisfactory  as  to  the  condition  of  the  cows,  their 
milk  flow,  and  the  cost  of  keeping  and  bibor. 

If  properly  managed,  the  corn  fodder,  which  heretofore  in  the  corn- 
growiiig  States  of  the  West  has  been  largely  wasted,  can  be  converted 
into  cow  food  of  almost  incredible  value.  There  are  grown  yearly  in 
Missouri  over  (i,000,00il  acres  of  corn.  Of  this  less  than  half  is  cut  up 
for  fodder,  so  that  at  least  3,000,000  acres  of  corn  fodder  are  practically 
allowed  to  go  to  waste.  This  is  enough  to  winter,  on  a  liberal  allow* 
auce  and  witb  other  feed  in  jiroper  proportion,  1,000,000  cows,  which, 
if  fresh  in  the  antuuin,  could  be  maile  to  yield  a  profit  of  #10  a  head 
from  this  winter's  feeding,  making  a  total  return  of  810,000,000, 


FEEDING  WHEAT   STRAW. 

Another  article  of  cow  food  produced  largely  in  Missouri  and  Kan- 
sas is  wheat  straw  J  but  this  is  wasted  for  the  most  part  and  in  many 
cases  burned.  When  fed,  tlie  usual  custom  is  to  let  stock  run  to  the 
stack  of  straw  in  winter,  eating  what  they  want,  but  wasting  more. 
Probably  a  million  tons  of  wheat  straw  are  thus  wasted  annually  la 
Missouri.  Although  this  material  is  far  from  beiug  as  nutritioufl 
cornstalks,  it  furnisHes  bulk  and  has  some  food  value;  if  properly 
"balanced  with  Inan,  oil  mcaL  and  clover  hay,  thifi  straw  would  keep 
through  the  winter  at  least  500,000  head  of  cows. 

What  is  true   in  these   respects  of  Missouri  is  correspond i ugly 
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applicable  to  Kansas,  both  being  corn-growing  States  and  liaviiig  also  a 
large  acreage  of  wheat. 

In  no  other  way  can  this  enormous  quantity  of  stock  food,  corn 
fodder,  and  wheat  straw,  now  wasted,  bo  utilized  to  so  good  advantage 
as  by  feeding  to  cows,  ^o  other  class  of  stock  will  cat  it  so  readily  or 
make  so  good  returns  for  it,  if  given  proper  shelter,  daily  care,  and 
the  supplemental  grain  food  necessary  to  fully  utilize  these  coarse 
materials. 

WATER  SUPPLY. 

An  adequate  supply  of  good  water  is  a  requisite  for  success  in  dairy- 
ing, but  all  of  our  Western  dairymen  have  not  fully  recognized  this 
important  matter.  It  is  true  that  there  are  natural  obstacles  to  pro- 
viding such  a  supply.  Excepting  the  Ozark  region  of  south  Missouri, 
^flowing  springs  are  not  found  as  commonly  as  in  the  hill  countries  of 
the  Northeastern  States,  yet  the  farmers  of  Missouri  and  Kansas  have 
it  within  their  power  to  secure  an  adequate  supply  of  pure  water. 

Wells  are  easily  dug  or  bored,  and  at  depths  varying  from  30  to  75 
feet — usually  at  less  than  50  feet — an  abundance  of  pure  water  is  found. 
This  can  bo  raised  to  the  surface  by  windmills  or  hand  pumps,  thus 
furnishing  water  for  the  stock  and  for  use  in  the  dairy.  Many  dairy- 
men have  arrangements  by  which  a  windmill  raises  the  water,  and  it 
flows  through  a  pipe  into  the  dairy  house,  filling  a  tank  in  which  the 
milk  is  set.  The  water  is  kept  fresh  and  the  overflow  runs  to  troughs 
in  the  stock  yards  and  barns  for  the  use  of  the  animals.  A  much 
larger  number  of  farmers,  however,  depend  on  surface  ponds  for  stock 
water  supply.  As  usually  made  and  cared  for,  these  are  quite  objec- 
tionable. It  should  be  explained  that  underlying  the  soil  of  most  of 
this  Western  prairie  country  there  is  a  clay  or  hardpan  which  is  quite 
impervious  to  water.  By  choosing  a  place  on  a  hillside,  removing  the 
surface  soil  and  clay  and  making  a  dam  on  the  lower  side,  a  basin  is 
formed  which  catches  water  from  the  shed  above.  Properly  located  so 
as  to  get  the  water  from  grass  land,  and  fenced  to  prevent  stock  from 
getting  into  it,  this  water  is  i)ure  and  good,  althougli  not  as  clean  as 
well  water.  In  winter  it  is  too  cold  for  cows,  and  in  summer  too  warm 
to  be  palatable.  These  two  objections  can  be  overcome  by  providing  a 
cistern  into  Avliich  the  water  from  the  pond  is  conducted,  passing  ifc 
through  a  filter  of  sand  and  charcoal.  From  tliis  cistern  the  water  can 
be  pumped  to  supply  the  stock.  In  too  many  cases,  however,  the  shal- 
low pond,  filled  with  surface  water  drawn  frequently  from  sources 
which  contaminate  the  supply,  and  in  which  the  stock  is  allowed  to 
stand,  is  the  only  provision  made  for  drinking  water  for  the  cowsj 
hogs  often  have  access  to  the  same  pool.  This  gets  very  warm  and  foul 
in  summer,  and  in  winter  the  cows  are  allowed  to  drink  once  a  day  or 
possibly  only  once  in  two  days  from  holes  cut  through  the  ice.  It  is 
needless  to  say  that  men  who  attempt  to  keep  dairy  cows  under  such 
conditions  are  not  advancing  their  own  interests  or  those  of  the  State. 
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CLASSIFICATION  OF  DAIHIES. 


Dairying  in  Missouri  may  be  classified  as  el.sowlierc:  Farm  butter 

Idairies^  creameries,  ebeeso  factories,   luillj:  dairies  for  local  supply, 

fotliers  wliicli  fiiruisU  milk  to  more  distant  inurkets,  and  some  dairy 

special  ties. 


FARM  l>AiaiKS. 


There  is  little  that  distinguislies  the  farm- dairy  practice  of  MtssoQii 

Iroiu  that  of  other  8tates.    Good  butter  makers  are  by  uu  means  tbe 
rule,  and  tbe  product  of  tbo  farms,  wliirla  varies  g^reatly  in  quantity 
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and  qtiali  ty,  is  generally  of  a  low  grade.  Local  markets  take  up  the  sup- 
ply at  verj"  low  prices,  and  much  of  the  butter  is  shipped  in  wretched  i 
condition  from  tbe  country  stores  and  vilhiges  to  dealers  and  manip- 
uhitors,  who  ^*  renovate'-  it  as  best  they  can  and  work  it  over  intc 
passably  commercial  forms.  The  milk  from  which  this  variegated  fare 
product  is  made  is  originally  good  enough,  of  full  average  qnalit^J 
but  the  producing  fanners  lose  half  its  value  from  ignorance  o(  tl 
art  of  home  dairying  or  failure  to  join  in  cooperative  effort  or  to  }^ii 
ronizo  an  established  creamery*  By  far  the  greater  number  of  *  j 
follow  the  old  and  apparently  more  natural  i>ractice  of  toUj 


tlieir  aajmals  calve  in  the  spring.  As  a  consequence,  wliile  there  is  a 
great  flow  of  milk  for  a  short  period,  summer  heat  and  drought  tend  to 
rapidly  diminish  the  yield  and  shorten  the  milking:  period  of  the  cows, 
July,  August,  ami  September  are,  iu  Miseonri^  the  most  nnsatisAictory 
part  of  the  year  for  milk  i)roductioii  ami  for  baiidling  miJk,  Pastures 
are  short,  water  is  scarce,  flies  are  troublesome,  general  farm  work 
pressing,  and  prices  of  dairy  products  at  their  lowest  point.  Yet  nine- 
tenths  of  the  cows  in  the  State  are  milked  during  this  period,  and  most 
of  them  at  an  actual  loss,  besides  infinite  annoyance  to  their  owners* 
Few  of  the  ftumers  seem  to  nijpreciate  the  very  great  advantages 
which  result  from  letting  the  cows  go  dry  in  July  and  haviug  them 
calve  during  the  autumn  months.  There  are  some,  however,  who  fol- 
bw  this  plan,  and  derive  the  fall  benefit  of  the  natural  conditions  of 
this  section,  which  favor  winter  dairying.  It  is  evident  that  these 
cases  are  serving  as  object  lessons,  and  others  are  following  these  good 
examples. 

The  most  progressive  dairymen  of  the  State  expect  their  cows  to 
each  yield  25  pounds  of  milk  a  day  during  the  lirst  one  hundred  days, 
20  pounds  dnring  the  second  one  hundred  days,  and  15  pounds  during 
the  third,  making  a  total  of  QfiOO  pounds  in  three  hundred  days, 
leaving  sixty-five  days  for  recuperation.  With  proper  facilities  for 
raising  creatii,  this  milk  worked  into  butter  makes  240  pounds.  A 
very  few  dairymen  make  their  cows  jdcld  an  average  of  7,500  x)ounda 
of  milk  a  year,  from  which  they  make  300  pounds  of  butter.  Much  the 
greater  number  of  cows  kept  for  daiiy  purposes  in  the  State  yield  less 
than  4,000  pounds  of  milk  a  year,  and  from  this  the  butter  produced 
is  less  than  150  pounds. 

CREAJiEnirs. 

Xext  to  the  individual  butter  makers,  patrons  of  creameries  and 
cheese  factories  comprise  the  most  numerous  class  of  dairymen  in  'Mis- 
souri  and  Kansas.  There  are  in  I^Iissouri  about  100  creameries  in  oper- 
ation, 15  of  which  were  built  in  the  year  18D5,  also  25  cheese  factories, 
(See  map,  page  12.)  Kansas  has  about  150  creameries  and  cheese  fac- 
tories. (See  map,  page  14/)  The  year  of  189G  was  a  fairly  prosperous 
one  and  but  few  factories  were  closed,  and  these  only  because  of  local 
causes — bad  management  or  lack  of  support  by  the  farmers. 

The  most  successful  factories  arc  those  operated  by  the  owners. 
Some  are  on  the  cooperative  and  joint-stock  basis,  and  in  a  few  cases 
they  are  managed  quite  satisfactorily.  Nearly  all  are  of  the  modern 
tyjje  of  creameries,  using  separators  and  skimming  the  milk  as  brought 
to  the  factory,  although  there  are  a  few  gathcred-cream  planti^.  It 
ia  probable  that  another  year  will  not  find  a  single  creamery  in  Mis- 
souri or  Kansas  operatc<d  on  any  other  than  the  mechanical  plan  of 
separating  the  cream  by  centrifugal  force. 

Skimming  stations  are  established  at  points  where  considerable  milk 
can  be  had,  yet  not  enough  to  warrant  putting  in  a  complete  plant.    To 
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these  the  milk  is  liauled  daily  for  separatioB  and  tfto  crenm 
wagon  or  rail  to  the  central  factory.  By  tkis  metliod  a  much  hvrger 
area  of  country  can  bo  liandleil,  and  success  is  inucli  uioro  certain  than 
when  the  creamery  must  operate  ou  a  limited  quantity  of  milk* 

The  developmeut  of  the  hand  separator  is  changiug  the  idaii  of 
operating  creameries.  Instead  of  tha  creamery  being  equipped  with 
power  separator  and  all  the  milk  brought  there  for  skimming,  sepa- 
rators operated  by  baud  or  bgbt  power  are  beiug  placed  on  the  farms, 
the  milk  skimmed  there,  and  only  the  cream  delivered  to  the  central 
factory^  where  it  is  ripened  and  churned  iuto  butter.  This  is  a  sort  of 
combination  of  the  advantages  of  the  separator  and  of  cream  gather- 
ing and  an  improvement  upon  both*  By  this  plan  the  farmers  havo 
the  skimmed  milk  to  feed  to  calves  and  pigs  while  yet  warm  and  fresh, 
and  the  cost  of  hauling  this  to  and  from  the  factory  is  saved, 

Tho  factory  in  Missouri  having  the  largest  output  of  butter  has  but 
one  separator,  of  the  "  Jumbo -^  pattern,  and  at  times  handles  11,000 
pounds  of  milk  a  day.  From  the  4,0-10,834  pounds  of  milk  received 
dnring  1895, 104,965  pounds  of  batter  were  made,  and  the  patrons  of 
the  factory  were  paid  ?29,G40  during  the  year,  on  the  lattest  basis. 

TliC  largest  establislmieut  of  the  kind  in  Kansas  operates  six  fac- 
tories,  three  of  which  have  larger  daily  receipts  of  milk  than  any  other 
in  the  State, 

Another,  organized  in  18SS,  has  now  13  fiictories  and  branches  in 
operation  in  Kansas,  Tliis  company,  of  which  the  secretary  is  presi- 
dent of  the  Kansas  State  Dairy  Association,  is  the  originator  of  the 
skimming- station  idea  in  Kansas.  It  is  putting  in  a  number  of  these 
stations. 

One  of  the  great  diflicukies  the  creameries  and  cheese  factories  have 
to  contend  with  is  an  insufficient  supply  of  milk  during  a  portion  of 
the  year,  usually  in  winter,  when  they  could  be  nin  to  be^t  advantage 
if  the  milk  could  be  had,  Xearly  one-third  of  the  factories  have  to 
close  for  about  four  months.  Tlio  advantages  in  winter  dairying,  to 
both  creamerymeu  and  dairymen,  are  so  marked,  however,  that,  as 
already  st^itCMl,  the  tendency  ia  in  that  direction.  It  takes  time  to 
make  this  change  in  any  dairy,  even  after  the  farmer  has  become  con- 
vinced that  it  is  desii-ibie,  the  only  quick  way  being  to  sell  off  the 
spring  cows  and  replace  them  with  those  coming  fresh  in  the  fall*  This 
13  usually  hard  to  do,  from  the  fact  that  the  latter  class  are  scarce  and 
high  in  price. 

Some  of  the  factories  run  three  hundred  and  sixty-live  days  in  the 
jear,but  in  most  cases  the  plants  are  not  operated  on  Sundays,  the 
iarmers  using  the  Sunday  milk  for  supplying  their  families  with  butter. 

Prices  paid  to  patrons  of  creameries  and  cheese  factories  under  dif- 
ferent systems  of  buying  milk  have  been  reported  as  follows: 

A  creamery  at  Fairfax,  ]Mo.,  making,  In  1805, 10,102  pounds  of  but* 
ter  and  6,880  pounds  of  cheese,  paid  per   100  pounds  of  milkj  in 


y,  80   cents;  Februaiy,  72  cents;  Marcby  04  cents;   Api 
August,  inclusive,  CO  cents;  September,  64  cents;  October  and  Novem* 
ber,  80  cents;  December,  74  cents. 

A  creamery  at  Bethany,  Mo.^  paitl,  on  the  butter  fut  test:  May,  Jnne^ 
andJuly,  7  cents  per  pound;  August  and  September,  8  cents;  Octo- 
ber, 11  cents;  Kovcniber  and  December,  12  cents, 

A  creamery  at  Jloldcn,  Mo.,  making  100,000  pounds  of  butter  in 
1895,  paid,  on  buttcr-fiit  test:  May,  June,  and  July,  15  cents;  August^ 
10  cents;  SoptcmbcT,  17  cents;  October,  IS  cents;  Kovember,  19 cents 
December,  20  cents — equivalent  to  an  average  of  G4  cents  per  lOd 
pounds  of  milk;  and  one  at  Smitbton,  Mo.,  paid  an  average  of  05  conta 
per  100  pounds  of  milk. 

At  Concordia,  Mo.,  a  creamery  paid  an  average  of  17}  centi^i  per 
pound  of  butter  fat,  and  a  cbeeso  factory  at  Appleton  Oity»  Mo,,  paid 
an  average  of  75  cents  per  100  pounds  of  milk. 

The  product  of  the  creameries  in  Missouri  is  usually  Bbipped  to  SL 
Louis,  Chicago,  and  Kew  York,  nearly  all  being  packed  in  G0*ponnd 
tubs. 

The  leadiug  dairy  counties  of  Missouri  and  Kansas  are  easily  see: 
by  reference  to  the  maps. 


CHEESE  FACTOKIES* 


Cheese  Victories  are  not  so  ])0]nilHrin  Mi$<30UTi  and  Kansas  as  cream 
cries,  yet  the  demand  for  good  clicc^^e  is  better  than  that  for  butter. 
Most  of  the  cheese  made  is  sold  from  wagons  sent  out  by  the  factories 
and  makiug  regular  trips  throogU  the  surrouuding  country.  When 
purfhased  at  stores,  consumers  have  to  pay  from  12 J  to  15  cents  a 
pound  for  cheese  which  costs  the  merchants  about  10  cents. 

From  the  prices  reported  as  being  paid  for  milk  by  botli  chee.^e  lacio 
ries  aud  creameries,  cheese  making  seems  to  bo  fully  as  profitable  am 
butter,  both  to  fiictories  and  i>atrons. 

The  skimmed  milk  from  the  creamery  is  regarded  as  more  valuable 
by  the  farmer,  fur  feeding  to  calves  and  pigs,  than  is  the  whey  from 
cheese  making.  The  creameries  usually  sell  the  skimmed  milk  back 
to  the  tarmers  at  1  cent  a  gallon  or  10  cents  per  hundred  pounds,  Thia 
is  variously  estimated  by  the  farmers  as  being  worth  from  10  to  25  cents 
per  hundredweiglit  as  food  for  growing  stock. 

The  average  quality  of  the  cheese  made  in  Missouri  and  Kansas  is 
not  as  good,  comparatively,  as  that  of  the  butter  from  the  cxeaiu 
of  these  States, 

As  is  the  case  in  most  of  the  States  west  of  the  Mississippi  River, 
cities  and  populous  towns  in  Missouri  arc  few  and  far  between.  With 
the  exception  of  St,  Louis,  Kansas  City,  St.  Joseph,  Hannibal^  ChilU- 
cot  he,  Sedalia,  Jefferson  City,  Moberly,  and  Springlield,  the  towns  are 
of  a  size  and  character  which  permit  nnmerous  residents  to  keep  cows 
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for  supplying  their  families  with  milk  and  butter.  There  will  usually 
be  found;  however,  in  the  vicinity  of  every  county  seat  and  of  other 
towns  of  1,000  population  and  over,  one  or  more  dairymen  who  make  a 
business  of  supplying  from  wagon  the  local  demand  for  milk.  Such 
daiiymen  keep  an  average  of  about  10  cows  in  milk.  Probably  four- 
flflhs  of  these  animals  are  grade  Shorthorns  in  blood,  but  many  owners 
are  introducing  the  Jerseys  and  rapidly  grading  up  with  this  breed. 
About  3  per  cent  of  the  cows  now  are  nearly  pure  Jerseys.  The  Hol- 
stein  is  a  favorite  with  other  dairymen,  especially  for  milk  production. 
About  1  per  cent  of  the  cows  are  of  this  breed. 

The  methods  pursued  by  farmers  who  supply  milk  by  wagon  to 
near-by  customers  in  villages  and  towns  are  those  familiar  in  nearly 
all  parts  of  the  country.  The  milk  is  generally  served  by  dipping  from 
large  cans,  and  is  rarely  properly  cooled,  if  at  all,  before  leaving  the 
farms  where  it  is  produced.  The  producers  and  dealers  in  the  towns 
are  opposed  to  using  bottles.  They  claim  that  the  labor  of  filling  and 
cleaning  and  the  losses  from  breakage  are  too  great,  and  that  cus- 
tomers are  unwilling  to  pay  this  additional  cost. 

The  price  of  milk  delivered  to  large  consumers  or  small  dealers 
ranges  from  12  to  15  cents  per  gallon  in  summer  and  a  cent  or  two  more 
in  winter.  The  retail  price  per  quart  is  very  generally  6  cents  through- 
out the  year. 

Milk  dairymen  and  dealers  seem  loath  to  change  their  methods  of 
handling,  and  consumers  do  not  encourage  the  introduction  of  innova- 
tions by  paying  more  for  a  superior  quality  or  patronizing  dealers  who 
make  efforts  to  handle  only  i)ure  milk.  Very  few  aerators  are  in  use  in 
Missouri  and  Kansas.  Dependence  for  cooling  milk  is  mainly  an  open 
tank  of  cold  well  water,  into  which  the  cans  are  set  after  milking  at 
night. 

DAIRY  SPECIALTIES. 

An  extensive  business  in  making  Swiss  cheese  is  being  developed 
at  California,  Mo.  There  are  five  factories  in  the  county,  one  of  which 
has  been  in  operation  twenty  years.  The  others  have  been  lately 
established.  The  annual  output  is  now  125,000  i^ounds.  Milk  is  deliv- 
ered twice  a  day,  for  which  70  cents  a  hundred  is  paid,  the  whey  being 
returned  to  the  patrons.  This  cheese  sells  at  11  and  12  cents  per  pound 
for  No.  1,  and  9  and  10  cents  for  No.  2.  It  is  shipped  principally  to 
Southern  markets.  Imitations  of  foreign  kinds  of  cheese  are  not  made 
in  Kansas  except  in  a  very  limited  way;  but  a  small  amount  of  Swiss 
cheese  is  made  at  Enterprise. 

There  are  no  factories  for  condensing  milk  in  Missouri  or  Kansas. 
One  Missouri  company,  in  connection  with  its  other  business,  does 
something  in  this  line  at  places  in  Illinois. 

Pasteurized  milk  is  prepared  by  a  dairy  company  of  St.  Louis,  at 
Highland,  111.,  where  the  milk  is  produced.  The  bottled  milk  is  sent 
by  rail  to  St.  Louis  and  delivered  to  customers  at  10  cents  per  quart. 
17762— No.  18 2 
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Tills  company  makes  a  special  effort  to  secure  pure  and  healthy  milk. 
The  daily  furma  from  wliich  its  supply  of  milk  comes  are  regrularly 
inspf eted  as  to  the  saDitary  conditiou  of  the  entire  premises  and  the 
health  of  the  cows.  A  dairy  firm  at  Kansas  City  haa  a  pasteurizing 
apparatus  in  their  city  depot.  The  product  is  sold  in  bottles  at  6  cents 
a  quart,  being  only  1  cent  more  than  the  rcijular  retail  price  of  milk 
not  thus  treated, 

Tlie  application  of  science  in  sttcli  forms  as  the  Babcocfc  tester  and 
the  centrifugal  separator,  or  skimming  machine,  to  the  oUl-fashioned 
business  of  dairying  is  doing  mucli  to  reyolutionize  ideas  and  methods. 
With  the  adoption  of  improved  apparatus  fur  manipuhiting  the  prod- 
uct of  the  cows,  the  aiiplicatiou  of  scientific  i>rinciplea  in  breeding  and 
feeding  them  is  also  coming  into  practice. 


UfSPIECTIOX. 

The  dairying  of  this  section  has  not  made  much  demand  upon  veteri- 
nary science  for  assistance,  although  there  are  those  wlio  believe  that 
this  will  soon  become  necessary.    Unquestionably  there  are  numerous 

[eases  of  tubercnlosis  among  our  dairy  cattle.  Missouri  has  an  efflcient 
Teterinary  service  under  the  control  of  the  State  board  of  agriculture, 
but  thus  far  it  has  not  been  empowered  by  law  to  deal  with  tuber* 
culosis.  The  Stat43  board  of  health  and  the  board  of  agriculture 
have  had  under  consideration  how  to  best  bring  about  a  veterinary 
supervision  of  the  dairy  stock  of  Missouri.    The  consumers  of  dairy 

[products  should  bo  protected  against  the  i>ossibl6  danger  of  contract- 
ing disease  from  milk,  hotter,  or  cheese  containing  germs  of  dilTerent 
maladies.  Fighting  disease  on  this  line  is  a  work  which  must  be 
inaugurated  and  carried  forward  by  State  authority  solely,  probably 
for  many  years  to  come. 

DAIRY  SUBSTITUTES. 

There  is  now  in  Missouri  effective  legislation  against  making  and 
selling  imitations  of  butter,  but  none  controlling  the  mauufkctme 
^ftiid  sale  of  filled  cheese. 

Kansas  has  no  laws  controlling  the  sale  of  imitation  butter  or  filled 
cheese. 

The  last  general  assembly  of  Missouri  enacted  a  law  regarding  fraudi 
In  dairy  goods  and  their  substitutes,  and  its  enforcement  was  placed 
with  the  State  board  of  agriculture,  $5,000  being  appropriated  to  meet 
the  expensi3  for  two  years. 

During  1S05,  the  first  year  the  law  was  on  the  st^itute  books,  only 
70  government  licenses  were  issued  in  the  State,  while  the  year  before 
450  had  been  issued.  Of  these  70,  all  but  10  were  taken  out  in  St, 
Louis  and  Kansas  City.  A  number  of  prosecutions  were  made  by  the 
board  for  violations  of  the  law,  and  in  every  instance  where  the  eMM 
came  to  trial  the  validity  of  the  law  was  sustained. 
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As  to  the  eflTect  of  this  law,  the  following  statements  are  made  by 
men  in  St.  Louis  who  are  well  qualified  to  give  opinions: 

Hofinan  Bros. :  Since  its  onactmout  and  tlio  appointment  of  a  local  agent  for 
enforcement,  the  sale  of  pure  butter  has  materially  increased.  We  are  able  to  sell 
largo  quantities  of  farm  dairy  butter  now,  while  prior  to  the  enactment  of  this  law 
it  was  almost  impossible  to  sell  anything  but  fancy  creamery. 

W.  A.  Hudson :  We  are  pleased  at  the  wonderful  improvement  in  this  market  for 
butter  the  past  six  months.  One  year  ago  country  roll  was  almost  unsold  at  5  to  8 
cents  per  poun4>  and  the  same  goods-  are  now  worth  from  10  to  16  cents  per  pound 
and  closely  sold  up.  The  law  has  been  a  great  boon,  chiefly  to  the  small  farmer,  but 
also  to  the  creamery.  To  show  the  necessity  for  this  encouragement,  this  house  alone 
has  sent  out  of  the  State  for  butter  as  much  as  $365,000  in  one  year,  and  it  is  esti- 
mated that  this  city  sends  out  $2,000,000  annually  for  dairy  supplies.  We  really 
belioye  the  effect  of  the  new  oleo  law  wiU  benefit  the  farmers  of  Missouri  the  first  year 
of  its  operation  over  $1,000,000,  and  this  benefit  will  increase  year  by  year  as  the 
blighted  industry  will  revive,  until  the  $2,000,000  sent  out  of  this  city  will  be  paid 
to  our  own  farmers. 

William  N.  Tivy :  The  law  has  been  of  great  benefit.  The  representations  made 
to  the  governor  and  the  senate  when  this  law  was  under  consideration  have  been 
Terified  and  fulfilled.  The  production  of  pure  butter  has  increased  iu  this  State  and 
found  sale  at  fair  prices.  The  purchase  of  butter  from  Illinois,  Wisconsin,  Iowa, 
and  other  States,  and  the  sending  of  large  sums  of  money  to  them,  must  diminish  and 
ultimately  cease. 

Hassendeubel  Bros. :  The  benefit  and  effect  so  far  of  the  enforcement  of  the  oleo 
law  have  exceeded  our  expectations.  If  our  legislators  could  spend  an  hour  in  some 
grocery  store  in  the  tenement  district  and  see-  how  those  poor  people  were  robbed  by 
selling  oleo  at  25  to  30  cents  a  pound  as  pure  butter,  they  would  not  doubt  the  just- 
ness of  this  law.  Tea;  the  benefits  and  effects  are  great.  Continue  to  protect  the 
farmer  and  the  workingman. 

DAIRY  ORGANIZATIONS. 

The  Missouri  State  Dairymen's  Association  was  organized  in  the  fall 
of  1890  on  a  call  issued  by  Levi  Chubbuck,  then  secretary  of  the  Mis- 
souri State  board  of  agriculture.  The  meeting  for  organization  was 
held  at  Kansas  City.  The  first  annual  meeting  was  held  at  Jeflerson 
City  January  15, 1891.  The  organization  has  had  no  direct  help  from 
the  State  for  its  work.  It  was  through  the  personal  efforts  of  its  mem- 
bers that  the  passage  of  the  anti-oleo  law  was  secured  last  whiter. 

The  Kansas  State  Dairy  Association,  J.  L.  Hoffman,  Newton,  Kans., 
secretary,  is  the  only  dairy  or  creamery  organization  in  that  State.  The 
State  Dairy  Association  worked  for  a  law  at  the  last  session  of  the  leg- 
islature and  almost  succeeded  in  getting  a  bill  passed  regulating  the 
sale  and  manufacture  of  oleomargarine  and  imitation  butter  i)roducts, 
but  the  effort  was  defeated  at  the  last  moment.  The  State  Dairy  Asso- 
ciation is  greatly  hampered  in  its  work  by  lack  of  funds.  All  the 
aggressive  campaigns  against  oleomargarine  have  been  made  with 
private  subscriptions  among  members  of  the  association. 


KOBTEtt^EST  SECTION. 


Andrew  ..«.. 

J.J,  BfltpfDfU].  . — . 

tin* 

Dtkjilb..,.. 

I^aWrtf 

Liit^o 

Gmndr-'  »,^ 

Dtt*..-  ,* 

lii,..::. 

JiQ....... 

Mlmouri    Star 

KoAendulj?. 

HarrJ^u..*. 

T..L,Lon(r ,.- 

DcTlllIJT. 

Crpjiinery. 

riw...... 

S.  r  Djiviilfion 

CHiniir]U&. 

Bo._...„ 

lUa  CrwiTUfrv...... 

Rt-a. 

Do..,--. 

Monnd  Cits  GreuiU' 

Itjdgc^iy, 

Do..-,-.. 

H^J*Mia{'reaniery.., 

Udi^nii. 

&rj. 

X»q...,-.. 

Mf.   llffse    {Sayan- 

Uawwtl, 

Jacki^iaii  .,,. 

Klu©  SprlDCS, 

lUiJi). 

D«,.-.., 

Wm,  mctt.. 

W..„tr^rt. 

D(j  .,.. 

rinp  HilUVeamcry 

CtohIiv. 

Do...... 

L.  C.  riX'V  - ■    n  i  r  If  1.T1  4  n 

AtcMrtOD  .... 

Fdrfiii, 

MiH^ 

(E.  ILWh(t«*^ 

tafiiy&l  (*•... 

Conic  r     Cto;miCT5" 

Cordcr. 

Buchimaji.... 

Aruerkan     Crtara- 

5L  Ja&(.^pb. 

(.Q. 

vT\  Cn. 

1 

Pu. 

Crtucupdia    Cfcmn- 

CuQC«rdJ& 

Do.,,... 

St .  i^wsrith  Cream* 

Do,           ! 

isry  Co. 

trv  <  0, 

1 

Do.-,,., 

Altini  Crt-aiiiprT  Co. 

Alma, 

D<». 

Stnr  f  Vfjiin^<*rv  Co  ,, 

Do.            ' 

Do 

Mj!fviowCr«itncrr 

M.iyvlcw. 

CiarxoU-. 

Eliu  llill  i'rftiimery 

Grnce. 

Co. 

i:(i.                     ^ 

Livihefltoti  . 

AdiLfnt  ic  Sob . . 

riiUHchtltfl. 

Do...... 

^f  orbo  me  Cre  smery . 

IJili\ 

Du.,.*,* 

ItmnfUr 

iJn 

Nnrhome. 

FJatta  ..  .... 

CTftv  

We*  cow. 

Dff,...,, 

Wo&iirufS' Creamer  J- . 

DftaJU,.,... 

8.  W.Cook  i  Son >.. 

SOUTUWEST  SECTION. 


Do... 
Christian. 
Dado 


Do. 


Batow Hume  Creamery  Co . 

Do I  Ko<kvillo 

Ca8« Garden  City  Cream- 
ery. 
Do East  Ly nne  Cream- 
ery. 


Ozark  Creamery 

Lock  wood    Cream- 
ery Co. 
Meinert  Creamery 
Co. 


TInnie. 

Kockville. 
Garden  City. 

East  Lynno. 

Belton. 
Ozark. 
Lockwood. 

Melncrt. 


Henry 

Johnson . . 
Do 


Do 

Do 

Lawrence. 


Montrose  Creamery 
Co. 

J.  C.Uail  (2  cream- 
eries). 

Ccnterview  Cream- 
ery. 

Walter  S.  Dille 


i'rcistatt  Creamery. 


MoDtroso. 

W  a  r  real* 

burg. 
Ccntervicir, 

HoTden. 

FayettcTille. 

FreiBtatt. 
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Creameries  in  Mieaouri — ISB&^Coniinucd. 
SOUTHEAST  SECTION. 


Coimty. 

"Nttjae. 

Post-office. 

County. 

Is^arae. 

Post-offica 

Cape  Girar- 
deaa. 

Wm.  B.  Schaefer  . . . 

Jackson. 

Perry 

Brewer    Creamery 
Co. 

Brewer. 

Do 

Appleton  Creamery 

Appleton. 

Do 

Plant  and  creamery. 

PerryriUe. 

Do 

Pocabostaa 

Pocahontas. 

Do 

Alteuburg  Cream- 

Altenburg. 

Do 

Fricdheira 

Friedbeim. 

ers-. 
Longtown    Cream- 

Do  

Gordonvillo 

Gordon  ville. 

Do 

Longtown. 

Do 

Cape   Girar- 

ery. 

deau. 

St.  Francois 

Bonne  Torre  Cream- 

Bonnetcrro. 

Franklin  .... 

Villa  Ilidge. 

ery. 
St.    Genoviove 
Creamery. 

Do 

"Washington. 
Hillsboro.       1 

St.   Gene- 
vieve. 

St.    G  0  n  0* 

Jefferson  .... 

Hillsboro  Creamery 

viere. 

Do 

•Tarvia  Creamery  . . . 

Jarvis. 

Do 

Bloomsdalo  Cream- 

Bloomsdalo. 

Do 

Jefferson  County 

Hillsboro. 

ery. 

Creamery. 

Scott  

Now  Hamburg 

New    Ham- 

Do  

Seckman  Creamery . 

Seokman. 

Creamery. 

burg. 

Do 

Chas.J.Hofcan 

Hematite.       | 

Stoddard... 

Bloomfield  Cream- 

Bloomfleld. 

Do 

Emannel  Hofhnan . . 

Vineland. 

ery. 

Do 

Horcnlanenm 

H  orcnla- 

TTasbing- 

Tbos.  A.  Welch  .... 

Barytlea. 

Creamery. 

neum. 

ton. 

Perry 

Creamery  Co 

Frobna. 

CENTRAL  SECTION. 


Benton 

New  Creamery  Co. . 

Cole  Camp. 

Pettis 

Smith  ton  Creamery 

Smithton. 

Boono 

Cen  tralia  Creamery 

Centralia. 

Co. 

Co. 

Do 

Georgetown  Cream- 

Georgetown. 

Do 

Columbia  Creamery 

Columbia. 

ery  Co. 

Chariton 

Wien  Creamery  Oo. 

Wein. 

Saline 

Sweet    Springs 

Sweet  Springs 

Cooper  

Lone  Elm  Creamery 

Lone  Elm. 

Creamery  Co. 

Cheese  factories  in  Missouri, 
NORTHEAST  SECTION. 


County. 

Name. 

Post-office. 

County. 

Name. 

Post-office. 

Knox 

Jos.  Taylor 

Newark. 
High  Hill. 

1 

Sullivan  — 
1         Do 

1 

M.S.  Parry 

Green  City. 
Milan. 

Montgomery. 

H. C. Lewelling  .... 

NORTHWEST  SECTION. 


Andrew  . 
Caldwell. 

Do... 

Do.... 

Do... 


Do.. 


Clinton . 


Lewis  Sargent . 


(McDaniel)  .. 

Prairie  Gem  Cheese 

Factory. 
McCrae    Bros. 

Cheese  Factory. 
Moore  &,  Moulton.. 


Bolckow. 

Kerr. 

Cowgill. 

Kidder. 

Cameron. 

Do. 

Do. 


I  Clinton.. 
! 

i  Daviess  , 
Gentry  .. 


Do 

Holt 

Nodawny . . . 


Tumey    Cheese 
Factory. 


Berlin  Creamery 

Co. 
Kinff  City  Dairy  Co. 

J.M.Clark 

Colo  Sc  Smith 


Tumey. 

Winston. 
BerUn. 

King  City. 
]^[ound  City. 
Barnard. 


SOUTHWEST  SECTION. 


Bates... 

Greene  . 


Prairie  City  Fac- 
tory. 

Republic  Cheese 
Factory. 


Prairie  City. 
Uepublic. 


St. Clair  .... 
Do 


2  Appleton  City 
cheese  factories. 

Tabervillo  Cheese 
Factory. 


Appleton 

City. 
Tabe'rviUo. 


CENTRAL  SECTION. 


Honiteau. 
Do.... 


C.  Haldiman  &  Co. 

(Swiss). 
C.  Haldiman  &  Co. 

(4Swissch.facs). 


Jamestown. 
California. 


Pettis 


Do.. 
Do.. 


E.N.  &  W.D.Nor- 
ton. 

M.S.Elliott 

C.  P.  Sheperd 


Sedalia. 


Do. 
Do. 


Cr^mm-im  in  Kanta*—IS9G, 


County. 

Kune. 

Poat-ofllOA. 

Goantr* 

^nmo. 

Fi>rtHkm«e. 

AncloraOD 

GrftlcT .._* 

GrMley. 

Di<?k1njiOii.. 

A.  G.Evth 

WoodbJDI}. 

U*», 

J.  K.  Mnirisi  **,..,,. 

Ganiot 

Do...... 

A.D.  BWdiard.,., 

Hcrlapton. 

A  ti^hl^un. 

.T.  L.  Fulk^p, 

Att'liiMim, 

Do 

no[M3  Crcsnnc  rj^  Co. 
]1  f  1 1 0    S  p  T  i  u  g  s 

TloiMi 

Oij 

S,  A.Ki'piicr...--.- 

l^rlln^ttEun. 

LiQ 

Dillon. 

Earton. ...... 

1  lei  ZC.T  ^;rf  aro  i-n'  Co 

]lt'js!;(.'r. 

Cnamvry  Co. 

Do 

Lofriiu     TownsliJiJ 

Claflin. 

Do...... 

..,,,dfl. , 

B^ib*SnrlDg». 
Uollaiid. 

Da.„... 

.....do-,,. -,. 

Bq 

EUl a ^  ndil I "rtainery :  El ju wood. 

Do...... 

A.  IJ.  K^tb 

SoJcmtOD, 

imd  MO;,  Co. 
W.(;,  Merrill  i  Co. 

Do 

,lo,„ , 

Etit«nimo, 
Abilf^e. 

Do..,-..- 

Owal  Bi'uil. 

Do 

Dollii    Spriagi 
CrenmcrY  Co. 

Bonrboii..... 

ViihutiCrenini^rjCo 

Fulton. 

liuniT 

L<^\vi']Hrg  At  Co ... . 

Anjjafltft, 

Doogliia.,*, 

Douglas    Connty 

Lawtene^, 

IIP 

D,N.Lanib4irt...... 

Klblag, 

Creiinery  Co, 

Hit....... 

To\T  autln  Cni'nrucry 

Go. 
Suntkmcr    Statu 

TowfUJtln. 

Do 

Eudom    Creamery 

Co, 
LoDBSlar  Croaniory 

Eudofjl. 

Do.....*- 

El  Dor:i(lo, 

Do,,.... 

Botid. 

Cn?ftni**ry  Co, 

Co. 

D<j  ...*. 

C.C,  Miller.. ....... 

Loo  El. 

Do, 

Biij^jirjogsCrtflifl' 
ery  Co. 

Big  Sprmg ». 

DiK. 

iroswtfibUrcaiiJtry.. 

Wliitowjitcr. 

difirtikce  . 

E,lJ.Dnvi« 

C<iliui]hiiA. 
Clay  Center. 

Do. 

ElJ^worlii  ,, 

J.  fl.Kiioi!:, .,..,-., 

Bjildwin. 

Cby 

Croloot  Creamery.. 

Wil»©i>. 

eiy  Co. 

FmnkliB  .., 

>Wllj*vlllu   Creara- 

Wolkville, 

Do ., 

ilor^auvillr'  Cfcniti- 

Morpan  villa. 

i^ry  Co. 

ety  Co. 

Do,..,,, 

Kifftniond    Creom^ 

Bicbmasd. 

Do. 

Chapman  V allwy 
Crijamerv  and 

t>nk  in  11. 

orv€'o. 

Geary  ^or 

Oak  TTOtid  Creaniiiry 

J  11  n  0  t  i  o  a 

Mfg.  Co.     ' 

Davii). 

Co. 

Cilv. 

Do.,,..,, 

Bt^Ho     SpriHgH 

Loijji;for!l. 

Do...... 

11.  1-. Small  ,.,...,. 

TVolcomo. 

Cn  auiiFV  Co. 

Goto  ..,,,., 

R.II.  liomlsflll 

Uu  inter, 
llariwr. 

Clflfinl , 

C.  F.  Ann«t^«l>ff-.-- 

nijTli*. 

lJariM?r  ..... 

ifpsiityii   CrL'UuieiT 

Coffi^y  .-..-.. 

■VT'llT^tlT  Croamt'ry. 

Wovtrlv. 

Co. 

GiiwltT 

J.TMStiVlcn ,,.. 

WS.UIpUL 

ITpirvcvy-.,.. 

Eiirrton   CroamPiy 

BurrtotiH 

Crawlonl,,, . 

D.  11.  Y^Fiius 

nira^u}. 

Co, 

Do 

Bill  lull     CfwiiiRTy 

Co, 
Bt*l]c     Sjjriiigii 

Kt'iilnli. 

Do..,.,, 

IIiw*loo  Cirntiicry 

Co. 
do.,,..,.,.,..,. 

llesHton, 

DicklD«ou  . . . 

Talma  go. 

D«, 

IlaUlcAd. 

Cr  nntery  Cn, 

T>o...... 

..-..do 

Kewton, 

Da.,,.., 

Marichf'JikTCrmtB-  (  MEincli<^aUT.  | 

Do 

Sciljj^iok  Batter 

Sed^kk. 

vty  f.'o. 

and  cbccito  Co, 

Do.--.,., 

Grf»,  V\'.  n,njra  ,.,, 

TndtiMlrv, 

Dt) 

TrouHibilQ    Crt^om- 

Troii*dila. 

Bo 

Unk  IT  fji  1(1  i,'  rt'4iH  t  rv 

M^njiiii^br. 

ery  Co. 

Co. 

Do.  .... 

iS'iiUon    CrcftJticrr 

Wiataii, 

»0,.-..-, 

Cliaiiiiuj3i]  Cruamcrv 

i;iiit|>hmji. 

To. 

v^.                  i 

Jncki«ti.^.. 

B,F,Fliber.. .,,,., 

SoUlor, 
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Creameries  in  Kan8aB—lS96 — Coutinaed. 


County. 

Name. 

Post-offico. 

County. 

Name. 

Post-office. 

Jacl»on 

G.R.  Bowser 

CircleviUe. 

Morris 

Gustavo     Dieckel- 

White  City. 

Do 

J.  G.  Knox  &  Son... 

Hoyt. 

man. 

D3 

Il.R.Dutt 

Birmingham. 
Holton. 

Do 

Wilsey    Creamery 
Co. 

Wilsey. 

Do 

Holton     Creamery 

Co. 

Ness 

Ness  City  Cream- 

Ness City. 

Do 

W.B.  Fees  &  Co... 

Whiting. 

ery  Co. 

Jefferson  .... 

Winchester  Cream- 
ery Co. 

Winchester. 

Osage 

Carbondale  Cream- 
orv  Co. 

Carbondale. 

Do 

Meriden  Creamery 

Co. 
J.  C.  Evans  &  Son-. 

Meriden. 

Do 

Lymlon   Creamery 

Co. 
Overbrook   Cream- 

Lyndon. 

Do 

Valley  Falls. 

Do 

Overbrook. 

JeweU 

BnrrOak 

Burr  Oak. 

ery  Co. 
T.  N.  Creveling.... 

Do 

Goodwin  Bros 

Mankato. 

Ottawa 

Bennington. 

Do 

C.L.Emery 

Fonuoso. 

Do 

Minneapolis  Butter 
and  Cheese  Co. 

MinneapoUa. 

Johnson 

Morse  Creamery  Co 

Morse. 

Do 

Spring  Hill  Cream- 
ery Co. 

Spring  Hill. 

Reno 

Parker    &    Upde- 

Hutchinson. 

graph. 
Salt  Creek  Cream- 

Do  

Edgerton  Creamery 

Edgerton. 

Do 

Partridge. 

Co. 

ery  Co. 

Do 

Gardner  Creamery 

Gardner. 

Do 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washiiigtonj  B.  C,  October  i,  1897. 
Sir:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
publication  as  Bulletin  [N^o.  19  of  this  Bureau,  under  the  general  title 
''The  inspection  of  meats  for  animal  parasites,"  a  report  on  "The  flukes 
and  tapeworms  of  cattle,  sheep,  and  swine,  with  special  reference  to 
the  inspection  of  meats,"  prepared  under  my  direction  by  Dr.  Oh. 
WardeU  Stiles,  Zoologist  of  the  Bureau.  Appended  to  the  report,  and 
as  valuable  adjuncts  thereto,  are  a  "Compendium  of  the  parasites'^ 
and  a  "Bibliography,"  prepared  by  Albert  Hassall,  M.  R.  0.  Y.  S.,  of 
the  Zoological  Laboratory.  Although  the  report  is  intended  primarily 
for  the  use  of  the  meat  inspectors  of  this  Bureau,  it  will  be  found  of 
general  interest  to  all  sanitarians,  since  it  treats  of  the  communica- 
bility  of  certain  parasites  from  animals  to  man,  and  suggests  the  neces- 
sary methods  of  prevention  and  treatment  therefor.  The  publication 
and  distribution  of  the  bulletin  will  serve  a  useful  purpose  in  dissemi- 
nating knowledge  of  the  precautions  that  are  required  to  eradicjite 
certain  of  the  most  important  parasites  ati'ecting  domesticated  animals 
in  this  country — ^parasites  which  are  a  menace  to  the  public  health. 
Its  early  publication  is  desirable,  as  there  is  no  work  in  the  English 
language  covering  the  subjects  of  which  it  treats. 
Respectfully, 

D.  E.  Salmon, 
Chief  of  Bureau. 
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LETTER  OP  SUBMITFAL, 


U,  S.  Department  of  AgricultlteBj 

Bureau  of  Animal  Industey, 

ZooLOGioAL  Laboratory^ 

Washrngton^  IK  C,  July  10,  1897. 

Bm:  r  have  the  hoDor  to  subtnlt  herewith  for  publication  a  rejiort 
covei'iu^  **The  flukea  ami  tapeworms  of  cattle,  sheep,  and  swine,  with 
special  refereDce  to  the  iusi>ection  of  meats,"  prepared  by  myself^  mal 
the  corresponding  '^Compendimn  of  the  parasites"  and  "  Bibliography,^ 
prepared  by  Dr.  Albert  II assail 

Thisi  report  is  intended  primarily  for  meat  iuspectors,  and  contains 
discussions  of  the  various  flukes  and  tapeworms  which  our  Bureau  | 
inspectors  are  likely  to  meet  with  on  the  killiug  floors  of  the  abattoirm. 
Teclmical  zf>oli>^qcaI  details  have  for  the  mixst  part  been  omitted ,  the 
stress  bein^^  jilaced  njion  the  practical  application  of  onr  Eoological 
knowledge  to  questions  of  public  byglene. 

The  more  important  parasites  for  the  American  inspectors  are:  The 
Common  Liver  Fluke  and  the  Large  American  Flnkc.  \vhi<  h  are  serious 
dangers  to  the  live  stock;  Beef  measles,  Pork  measles,  and  Hydatids, 
all  of  which  bear  an  important  relation  to  diseases  in  man. 

I  would  direct  especial  attention  to  the  Hydatids,  Hydatid  disease 
is  at  present  comparatively  rare  in  this  country,  and  now  is  the  time  to 
attack  it.  By  proper  precautions  at  the  abattoirs  and  slaughterhouses 
this  dangerous  parasite  can  be  totally  eradicated  from  the  country. 
If  these  precautions  arc  not  carried  out  it  will  be  only  a  question  of  time 
when  this  country  will  take  its  place  with  (rcrmany  and  Australiti  in 
respect  to  the  number  of  human  lives  sacrificed  to  a  disease  which  has 
not  yet  gained  much  ground  with  us  and  can  now  be  easily  controlled. 

The  illustrations  of  this  bulletin  were  i)reparcd  by  Mr.  Haines,  artist 
of  the  Bureau. 

Respect  1  111  ly, 

Ch.  Wakdell  Stii.es, 
Zoologist  of  Jyurcau  of  Animal  Imhisiry, 

Dr.  1).  E.  Sal:mon, 

Chief  of  Bureau  of  Animal  Industry, 
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Zoologiit  of  the  Bitrean  of  Animal  Induitry, 


INTRODUCTION. 

The  object  of  the  report, — The  present  report  ou  "The  flukes  and  tape- 
'^onns  of  cattle,  sheep,  and  swine,  with  special  reference  to  the  inspec- 
tion of  meats,''  is  intended  primarily  for  the  use  of  meat  insi)ectors,  and 
Hw  efibrt  has  been  made  to  bring  together  in  systematic  order  the  more 
iiiil>ortiint  facts  relating  to  the  flukes  and  tapeworms  which  inspectors 
are  likely  to  And  in  the  abattoirs  and  slaughterhouses.    For  several 
reasons  it  is  imiiortant  that  meat  insi)ect()rs  should  be  well  informed 
Upon  both  the  practical  and  the  theoretical  considerations  of  this  subject: 
First.  Since  certain  \}?krt\^\te^{CysticercuH  celluloHae  wwd  C.boris)iire 
directly  transmissible  to  man  through  the  use  of  meat,  a  knowledge  of 
these  worms  will  enable  inspectors  to  prevent  the  spread  of  their  tape- 
worm stage  among  human  beings  by  condemning  the  infested  meat  or 
subjecting  it  to  processes  which  will  render  it  harmless.    The  rigid  sys- 
tem of  meat  inspection  in  Germany  has  resulted  in  an  actual  decrease 
in  tapeworm  disease  (by  Taenia  solium  and  probably  also  by  T,  saginata) 
in  man  and  in  the  fre(iuency  of  (\  cellnlome  in  the  human  eye. 

Second.  Condemnation  and  destruction  of  organs  infested  with  cer- 
tain other  parasites  (fJc///wofwrM«,  Coeniinis,  Cysficervns  trnnicoUtH)  will 
prevent  the  spread  of  these  parasites  in  their  taj)eworm  stage  to  dogs, 
and  by  that  means  prevent  the  reinfection  of  man  (by  Erhinovoccus) 
and  of  domesticated  animals  (by  Echinoeoceus^  VoennruH^  CyHtivvrnis 
tenmcollis) ;  in  this  case  prevention  of  tapeworm  disease  in  dogs,  though 
of  comparatively  little  inij)ortance  so  far  as  the  dogs  are  concerned, 
becomes  very  important  not  only  in  public  hygiene  (in  the  prevention 
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of  disease  in  man  and  animals),  but  also  from  an  economic  standpoint, 
preventing  financial  loss  to  stock  raisers  from  disease  and  death  in 
their  herds  and  flocks  caused  by  these  wonns.  The  destruction  of 
livers  heavily  infested  with  flukes  will  also  result  indirectly  in  decreas- 
ing fluke  disease  in  man  and  live  stock. 

Third.  Certain  animal  parasites  {Gysticercxis  cellulosa^j  C.  hark 
Echinoctfccns,  etc.)  may  under  certain  conditions  bring  about  pathologi. 
cal  appearances  in  the  meat  which  may  at  first  sight  be  mistaken  for 
tuberculosis.  It  is  hardly  necessary  to  insist  upon  the  importance  of  a 
difterential  diagnosis  between  tuberculosis  and  diseases  ciiused  by 
animal  parasites. 

It  is  tlius  seen  that  the  meat  inspector  is  destined  to  render  an 
important  public  service  in  the  prevention  of  parasitic  diseases,  notonly 
in  man,  but  among  domesticated  animals. 

Secondarily,  this  report  is  intended  for  the  stock  raiser,  and  an 
attempt  has  been  made  in  the  text  to  give  him  such  information  regard- 
ing the  various  parasites  discussed  as  will  be  useful  in  preventing  the 
sj^read  of  i)arasitic  diseases  among  his  animals.    The  stock  raiser, 
whether  the  owner  of  a  large  herd  or  of  but  one  or  two  animals,  should 
never  lose  sight  of  the  fact  that  his  stock  is  raised  not  only  as  a  money 
investment  for  himself,  but  as  food  for  his  fellow-men.    To  allow  tlie 
introduction  of  certain  diseases  among  his  animals  means  not  only  a 
linancial  loss  to  himself,  but  a  loss  of  health  or  life  to  those  who  may 
use  these  animals  for  food.    To  prevent  these  diseases  is  to  increase  the 
value  of  his  investment  and  to  aid  the  health  authorities  in  preventing 
disease  among  his  neighbors  and  his  neighbors'  stock.    The  sto<*k  rais- 
er's position  is  therefore  based  not  only  upon  dollars  and  cents,  but  Jilso 
upon  the  broader  ])lane  of  ethics,  and  he  who  intentionally  or  uninten- 
tionally lud  persistently  loses  sight  of  the  ethical  side  of  his  occui>ation 
must  necessarily  suffer  from  the  financial  standpoint.     The  unprinci- 
pled action  of  placing  diseased  live  stock  on  the  market,  instances  of 
which  can  be  cited  from  all  civilized  countries,  is  indeed  a  very  short- 
sighted policy,  which  will  sooner  or  later  tell  upon  the  purse  of  him 
who  descends  to  such  action,  as  well  as  upon  the  health  of  the  com- 
munity.   A  ])erson  who  aids  in  concealing  a  smallpox  or  diphtheria 
patient  from  the  health  authorities  and  thus  jeopardizes  the  health  of 
his  friends  and  neighbors  Justly  earns  the  contempt  of  his  fellow-beings 
as  well  as  the  punishment  provided  by  law  in  some  places;  and  a  i>er- 
son  who  knowingly  places  diseased  live  stock  or  diseased  meat  on  the 
market  and  thus  endangers  the  health  of  those  who  consume  the  meat 
is  none  the  less  worthy  of  contempt  and  punishment. 

In  the  third  instance,  this  report  is  intended  for  butchers  who  handle 
meat  which  has  not  been  inspected,  as  is  unfortunately  the  case  in 
many  places,  particularly  in  smaller  towns.  The  writer  has  personally 
seen  many  towns  where  the  meat  supply  was  drawn  almost  entirely 
from  local  slaughterhouses,  in  which  there  was  no  inspection.     Fre- 
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Ineiitly  tbe  butchers  niised  tbeir  own  stock,  or  ii  iiortioii  of  it,  on  the 
raundsof  tbe  shin^^diterboiistns  iind  under  onhygieiiic  coiulitions,  wLicli 
rere  uot  only  most  fnvomble  to  the  spreud  of  disease,  but  wbicb  must 
L*e«sarily  have  resulterl  hi  tbe  spread  of  infeetioii  among  tbe  animals 
used  upon  the  premises  and  iu  the  neighborhood;  espeeially  in  cases 
\rhere  the  slaiij^hterliouse  wa8  loeated  on  tlie  bankn  of  a  ereek  or  river. 
Ill  writing  a  reiK>rt  for  the  information  of  tbese  three  ehts^es  <»f  per- 
sona, tbe  author  is  well  aware  that  tecditneal  hiiipuige  is  not  desired  by 
trite  stock  raiser  and  the  bnteher;  a  considerable  amount  of  terbnical 
detail  is,  however^  necessary  in  treating  this  subjeet  in  a  nuiuner  whick 
wiU  be  es^act  and  complete  enongb  for  the  expert  inspector,  who  must 
^'iew  the  qnestions  from  dilferent  Htaiit! points.    These  technical  details 
consist  chiefly  (1)  of  thedassitiearion  and  analytical  keys  to  the  various 
^worms,  necessary  in  order  to  jiroperly  deternune  tbe  parasites  found; 
H|(2)  of  detailed  synonymy  of  each  form,  necessary  becanse  so  many  of 
^ftlie  parasites  are  described  in  varrims  works  under  diMereni  names; 
H(3)  details  in  regard  to  the  lite  history  of  the  worms,  necessary  in  order 
^*to  establish  the  proper  methods  of  prevention;  and,  (4)  details  in  the 
l>athologieal  appearances  of  diseased  organs,  necessary  in  order  to  dif- 
ferentiate between  diseases  which  may  bear  a  close  resemblance  t*)  one 
another. 
Tbis  technical  discussion,  necessary  as  it  is  to  the  expert  inspector, 

Ibasbeen  forced  t<j  the  background  as  in  neb  as  possible  by  placing  it  in 
small  tyi>e  or  in  footnotes,  and  any,  except  sanitary  otticers  and  zoohj^ 
gists,  who  read  this  bulletin  will  do  well  to  rely  cbiefiy  upon  the  dis- 
cussion  in  large  type, 
Scientfjic  nomcnrtature  (ind  s^Rom/mtt* — One  of  the  greatest  aids  in 
sinentitlc  work,  giving  exactness  to  statements  and  renderiDg  the  names 
of  animals  and  plants  international,  is  the  use  of  Latin  names  ft  a*  all 
phiuts  and  aidinals.  These  names  should  be  given  according  fo  certain 
regulations  agreed  upon  by  workers  in  science,  but  owing  Ut  the  dis- 
regard of  these  rules  by  some  authors,  many  of  the  parasites  discussed 
have  received  numerous  technical  names.  In  this  paper  the  writer  has 
endeavored  to  follow  the  international  rules  in  selecting  the  technical 
name  use<l  for  each  parasite,  and  this  name  alone  should  be  riuotcd  in 

k  referring  to  tbe  worms.  The  lists  of  synonyius  are  intended  only  as 
tables  of  reference,  in  order  to  trace  the  parasites  as  described  by  dif- 
ferent authors. 
AuthorituH  co*i«Miferf.— The  majority  of  the  parasites  mentioned  in 
the  reiH>rt  have  been  known  for  many  years  and  much  has  already  been 
published  upon  them.  In  writing  the  report,  there  tore,  I  have  not  only 
drawn  from  my  own  personal  studies,  Imt  have  not  hesitated  to  use  the 
entire  literature  at  my  disposal.  A  list  of  the  chief  works  consulted 
is  given  on  pages  145-150,  and  of  these  I  have  used  with  special  freedom 
Ziirn  (1882),  Blanchard  (1885-95),  Neumann  (1892),  Kailliet  (1893),  Oster- 
Ltag  (1895),  and  my  own  papers. 
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INSPECTION   OP   MEATS    FOH    ANIMAL   PARABtTES. 

eSNEBAL  METHODS  FOE  THE  PREVENTION  OP  PABASITIC  niSEAS 

''A  well-r«^ilat«d  system  of  slnii^bttTlionaeH  Lh  n»  noL'tiaaiiiy  to  piililic  lie&Hb  i 
w«:>ll-r€^>^iilatpd  Hygtt^Hi  of  tjirhoob  li»  publir  udncjition/* 

Under  the  subject  of  prevention  there  will  here  be  considered  chiefly 

those  rules  which  iq^ply  to  the  piinisiteH  di^^ussed  in  this  [ja[)er.    The 
methods  of  prevention  iiatnially  fall  niider  several  hemls: 

(1)  iSeiirefffiiion  of  HlfdttjhftrhomeH,^ — Tlie  first  and  most  inipurtaot 
step  to  be  taken  hi  order  tu  prevent  the  spread  of  jiarasitic  diseii^es  is 
to  segregate  the  slanghterhouses.     In  many  phices,  especially  in  the 
West,  we  find  twoy  three,  four,  or  even  five  small  shingliterhouses  on 
the  *)ntskirts  of  a  town  of  ^!LH)  to  2,'i{H>  iidiabitanrs.     These  shiught^-ring 
places  are  scattered  north,  east,  southj  and  west  of  the  townj  as  they 
are  often  outside  of  the  corporation  limits,  tliey  do  not  come  under  th& 
dire(*t  control  of  the  local  board  of  health;  few,  if  any,  of  the  Stat^ 
boanls  pay  any  attention  to  thcin,  and  as  a  result  the  meat  supply  it^ 
often  without  sanitary  supervision* 

The  general  rule  may  be  laid  down  that  every  slaughterhouse  is  ^ 
center  of  i[jfectiou  for  the  suriouudiog  neigh borhix^d,  not  only  of  dis- 
eases caused  by  animal  parasites,  but  also  of  other  diseases,  such  m 
hog  chidera,  swine  plague,  tuberenlosis,  etc,  Tlie  first  st^p  to  be  taken, 
therefore,  is  to  reduce  the  number  of  Ifjcalities  from  which  infection 
may  spread,  and  there  is  evidently  only  one  way  to  do  this,  namely,  to 
coiup*d  all  the  bntchern  of  a  town  to  do  all  of  their  killing  at  the  Kam« 
slaagliterlionse.  If  the  slaughtering  is  all  done  at  one  place,  it  is 
comparatively  easy  to  control  the  class  of  aniruals  used;  but  when 
numerous  shiughterhouses  exist,  it  is  practically  imi^ossible  to  supervise 
the  premises. 

In  mauy  European  cities  and  towns  the  shinghterhouse  is  built  either 
at  municipal  expense  or  by  a  stock  company,  and  stalls  are  let  to 
the  butchers  for  killing  purposes.  This  plan  has  been  found  very 
satisfactory. 

The  x>l»u*^s  of  slaughtering  should  be  built  of  some  more  durable 
material,  as  brickj  rather  tlian  wood;  the  less  wood  use*.!  the  easier  it 
is  to  keep  the  place  clean.  Even  the  iloors  should,  if  possible,  be  of 
brick,  stone,  or  as[»ha]t. 

(2)  Sanifari^  atipvrritiioH  of  ahfHtfhierhoum's. — There  should  be  a  eom- 
petent  veterinary  inspector  api»()inted  as  director  of  every  slaughter- 
house,  with  assistants  if  necessary.  It  should  be  the  duty  of  the  director 
and  his  assistants  t^)  see  that  the  stalls  aud  grounds  are  kept  in  proi)er 
sanitary  condition,  ami  that  the  oU'al  is  properly  disposed  of.  In  small 
towns,  where  there  is  not  enough  oll'al  to  i>ay  for  ]>reparing  it  as  fertil- 
izer, there  seems  to  be  no  valid  sanitar^^  objecjtion  to  tVeding  the  offal 
of  healthy  cattle  and  sheep  to  hogs;  but  otial  of  hogs  should  under  uo 
circumstances  be  fed  to  other  hogs,  unless  it  is  first  thoroughly  cooke<l. 

•  Cf,  8tiks.  IHiiT,  The  Conutry  ShviiKhti'rhoiifl^  n»  a  Fiict^r  in  the  Spio4Ml  «f  I»l9«««t^ 
(YBnTht>ok  of  the  U,  S.  DepartmeDt  of  Ajrrienlturo  for  JS96,  pp.  155-166.) 
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(3)  ^feat  impeetion, — Tbere  should  be  a  regular  inspection,  by  a  com- 
petent veterinarian,  of  all  meats  before  they  are  allowed  to  leave  tbe 
slauixliterhouse. 

(4)  I>of/H  mid  raU, — Dogs  slioiikl  be  excliuled  from  slaiij^literlioiises 
and  meat  sliops,  and  i\\\  stray  and  ownerless  dogs  slnmld  be  killed. 
This  will  prevent  the  spieatl  of  a  nnmlier  of  dangerous  piirasites.  Kata 
are  c<:>mmon  factors  in  spreading  diseases  from  slaugiiterhonses,  a!- 
thoQgb  they  do  not  come  into  eonsidemtion  m  connection  with  any  of 
tbe  parasites  disenssed  in  this  rei>ort. 

(5)  The  ramntj  of  hofffi  antl  oikfr  antmnls  tit  slttutihterhoumH  is  a  ens- 
torn  which  can  not  be  too  severely  condemned,  and  the  fanner  who 
grants  t4i  a  butcher  the  privilege  of  slaugbterinp^  on  his  farm  in  exchange 
for  the  use  of  the  otl'al  as  feed  simply  bids  for  disease* 

(6)  DestrfetJ  pnmises, — In  the  segregation  of  shuighterhouaea,  which 
must  come  sooner  or  later,  care  should  be  taken  to  properly  disjwse  of 
tlie  houses  which  are  deserted;  an  atteniijt  should  l>e  made  to  kill  the 
rats  on  the  deserted  premises,  in  order  to  prevent  lln^ir  s|neading  dis- 
ease by  wandering  to  neighboring  farms,  etc* 

7)   l>or,.estivHtf(I  itnimtih  must  not  l>e  allowed  access  to  human  excreta 
or  to  water  supply  contaminated  by  draiuage  from  privies,  vaults,  etc, 

TREATMENT. 

Tlie  treatment  of  the  verminous  diseases  of  cattle,  sheep,  and  swine, 
discussed  in  this  re]>ort,  may  be  summed  np  in  two  rules: 

(1)  The  treatment  fur  the  larval  tai*ew<jrms  and  the  liver  tlukes  must 
be  preventive,  as  no  Tuedicinal  treatment  known  is  satisfactory. 

(2)  The  treatment  for  the  adult  tafieworms  and  the  intestinal  Hukes 
Khoulii  lie  medicinab  as  this  is  etlrctive.  and  the  life  history  of  most  of 
these  worms  still  being  problematieah  we  have  no  satisfactory  data  npou 
which  to  base  preventive  measures* 

(For  delails  regarding  prevention  and  treatment/  see  these  captious 
ntider  each  parasite.) 

I  THE   DISPOSITION   OF   CONDEMNED   MEATS, 

The  proj»os[tion  that  disease*!  meats  which  are  dangerous  as  articles 
of  food  should  not  be  allowed  on  the  market  is  oue  which  will  receive 
universal  snp[K>rt  from  all  sanitarians  aud  also  from  the  thinking  pub- 
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'In  connection  with  tbe  subject  of  tieatment,  I  would  call  tho  attention  of  voteri- 
nftHatia  to  tho  necessity  of  not  forg^etting  thcit  n  prrKcription  wnlt^n  In  one  country 
cb*ea  not  mean  the  »«me  in  all  coiintrii'S.  In  ilf^tiUiig  with  pounds,  oiiuceH^  and  grains 
tlx  apotbenjirjes*  weight,  United  States,  agrees  with  the  imperial  stundnrtl  tiny, 
but  man  J  of  the  a^ti^•lL^s  U8«'<1  in  dosing  large  lierds  are  pnrtdiaspd  at  avoirdupois 
weightt  The  apotkcH  aiics',  United  States,  and  the  iniprrial  liipiid  measures  do  not 
ligTe«'p  a  point  wbicb  hIiouUI  be  borne  iu  iniml  in  ntili/iu^'  KnghNtt  fornujlae  in  thts 
ronnfry.  Have  not  mmiy  accideiit«  ticcurrud  l»«caiiHe  Eiigliab  formulae  were  takou, 
and  the  fart  overlooked  tliat  the  Knglieih  nrjiUou  19  oue-itftb  larger  than  tbe  Tniteil 
8tiitrH  gallon  f  Htitcbeon's*  Wireworni  treatm«int  (pp.  13:^-l*i^>>»  if  ado]»t«d  in  tbi» 
oonntry  without  uinking  due  aUowanie  lor  tbe  differeuce  iu  tbe  size  of  the  galhm, 
wonld  probftbly  resnlt  in  beav f  loH.mH  to  tbe  sheep  owner. 
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lie.  T\\e  question,  Innvever,  ariees  as  to  the  elnsses  of  diseased  meats 
audtliestii^etiiti  these  diseases  that  Justify  their  eniidemnatinn  or  that 
juBtity  their  mile  and  the  method  of  their  disposiil  if  eondemiied.  It  is 
not  the  purpose  of  this  reixu't  to  discuss  the  f:r<3uerjil  aspeet  of  these 
qoestioim,  but  only  to  diseiiss  thera  so  far  as  the  diseases  caused  by 
animal  pa-rasites  are  eocicerned. 

In  8t>me  forei^Mi  *!ities  refjulatious  exist,  or  have  existe*!,  compeUiug  the 
burial  or  burning  of  meats  affected  with  eertaiu  parasitic  diseases.  To 
Bueh  extreme  regulations  we  are  opi>osed  for  several  reasons.  In  the 
first  plaee,  sucli  destruction  by  burial  or  burning  is  in  itself  an  expense. 
It  also  results  in  a  total  and  unnecessary  loss  of  the  carcass.  Again, 
the  burial  of  a  diseased  carcass,  unless  buried  in  quicklime  or  other 
destructive  material j  does  not  meet  either  the  practical  or  the  theoret- 
ical requirements  of  destruction  of  diseased  nmtcrial.  Take  the  disease 
trichinosis,  for  instance.  In  some  places  the  carcasses  of  trichinons 
hogs  have  been  buried  by  order  of  the  sanitary  oflieials.  After  this  had 
been  done,  the  owners  of  the  carcass  have  disinterred  the  hog  and  it  has 
been  used  for  food  !^  Even  had  these  men  not  disinterred  the  boily  and 
fed  it  to  their  friends  and  customers,  the  grave  wouhl  have  l)een  acces- 
sible to  rodents,  such  as  rats,  field  mice,  etc.,  which  would  be  likely 
to  feed  upon  the  carcass,  and  thus  IxTonic  infected  with  the  disease, 
resulting  in  a  possible  (theoretical !)  lUtimate  transmission  of  the  disease 
to  other  hogs.  Finally,  the  writer  is  opposed  to  this  metliod  of  de«trac* 
tion  { !)  on  the  ground  that  diseased  nr  partially  iliseascd  i-arcasses  ran 
be  utilized  u ruler  certain  ciinditions  and  reBtiictions,  so  that  the  owner 
will  not  lose  the  entire  amount  of  his  investment. 

Three  methods  in  particular  are  open,  the  method  selected  being 
dependent  (1)  niH)n  the  nature,  extent, or  stage  of  tlie  disease,  and  (2)  the 
facilities  at  hand.  These  methods  are;  (1)  Utilizati<m  as  fertiUjsar;  (2) 
rendering  the  meats  harmless  by  cold  storage,  cooking,  or  preserving, 
and  then  placing  them  upon  the  market;  (3)  selling  the  meats  under  a 
dechiration  of  their  character* 

In  determining  the  extent  or  stage  of  the  disease  and  its  relation  to 
the  methiKl  of  <lisposition  of  the  carcass,  the  opinion  of  the  meat 
inspector  must,  of  course,  be  based  upon  certain  general  principles 
must  naturally  be  tinal. 

rtilizatioH  an  fertilizer* — There  is  no  parasitic  disease  known  which 
will  withstand  tlie  degree  of  heat  used  at  the  large  abattoirs  in  the 
preparation  of  fertilizers.  '* Tanking  for  fertilizers-'  is  therefore  an 
absolutely  safe  method  for  the  disiMmitioo  of  condemned  meats,  no 
matter  li(»w  serious  the  infectiou  is  or  to  vihat  extent  the  disease  has 
pi'ogressed. 

In  connection  with  some  parasitic  diseases,  however,  a  question  arises 
as  to  the  necessity  of  condemning  fo  i]\v  t;nik  mtain  diseased  eou- 


"TbinliaHhafipeiiocl  a  tiuuiIkt  oi'timeM  in  (termaiiy, oDt*  ra^e  lielng  reporUnl  ^tlbim 
kaa  llitiu  11  yoiif!     t8<;e  Zeitaelir.  f.  Fluiucb-  uud  Milchhygiene,  1S97,  VII,  (5)^  p.  Id.) 
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itions*     A  case  of  generalized  cestode  tuberculosis  (  Op/tticercft^  boris) 

licmld  undoubtedly  be  ^^tmiked,^'  but  in  a  very  hght  infectiou  tbe  ques- 

iou  takes  i\  dilTerent  aspect*  namely :  Can  not  the  diseased  portion  be  cat 

lut  aod  the  rest  of  the  carcass  be  placed  on  the  blwkl    To  allow  such 

eat  on  tlie  market,  leaving  the  consiiiuer  to  suppose  that  be  i^;  pur- 

ibasiDg  a  tirst  chiss  iirtirle,  is  evidently  an  injusliceto  the  buyer,  tV»r  it 

by  no  means  certain  that  all  of  the  parasites  have  been  detected  and 

amoved.    To  condemn  a  li;iht  infection  of  this  disease  is,  on  the  con- 

jiry,  an  injustice  to  the  dealer,  for  there  are  methods  l*y  which  the 

'emainiug  parasites,  if  any,  may  hv  rendered  harmless,  and  in  this  r-ase 

the  dealer  could  be  saved  a  part  of  hm  loss.    To  judge  between  those 

Bases  in  which  the  carcass  is  absctlutely  untit  for  food,  and  therefore  to 

J)e  couflemned,  and  those  cases  in  which  the  carcass  may  be  treated 

cording  to  methods  whicli  will  destroy  the  remaining  but  nndisc^iv- 

fered  parasites,  thus  rendering  the  meat  fit  for  food^  is  a  point  upon 

vhich  the  expert  meat  inspector  must  decide* 

To  follow  op  the  example  cited,  let  us  examine  the  effect-s  of  cold 
itorage,  cot  iking,  and  salting.  It  is  evident  that  the  method  chosen 
innst  depend  upon  the  facilities  at  hand.  At  a  large  abattoir  any  of 
jfchese  methods  might  be  fbllowed,  bnt  at  a  small  ronntry  shtughter- 
lonse  the  choice  would  be  restricted* 

Cold  Hiorage. — Experiment  shows  that  the  parasite  under  discnsaion 
Cyttticercuji  hor^ft)  dies  about  two  to  three  weeks  after  the  death  of  its 
fcost.  Three  weeks  of  cold  storage  would  therefore  render  a  liglit 
infection  of  this  kind  abseilntely  harmless,  and  the  meat  could  salely 
be  jdaced  on  the  block.  With  the  disease  known  as  pork  measles  the 
parasites  live  for  a  month  or  more,  so  that  more  care  would  be  neces- 
sary in  dealiTig  with  it, 

Caokinp. — Many  of  the  abattoirs  voluntarily  tank  for  canning  certain 
tneatB  of  inferi*ir  quality.  The  heat  to  which  these  meats  are  subjected 
is  not  so  great  as  that  used  in  tanking  for  fertilizers,  but  as  Oyfitieercua 
'hoi>ui  can  not  survive  a  temperature  of  14(P  F.  (see  p.  81}  for  five  min- 
tes,  and  as  the  meats  tanked  for  canning  are  thoroughly  cooked,  it 
inay  safely  be  asserted  that  a  light  case  of  *^beef  measles"  would  be 
rendered  perfectly  harmless  by  the  cooking  preparatory  to  canning. 

The  same  applies  to  cases  of  trichinosis.    The  parasite  of  this  disease 
can  not  withstand  a  heat  of  70^  C.  (=158^  F,),  so  that  if  trichinoiis 
^rk  is  cooked  until  the  entire  piece  has  reached  this  temperature  and 
med  a  light-gray  color,  the  disease  is  rendered  non transmissible 
Inan. 

SaUijig, — The  parasite  of  **  beef  measles'' is  killed  in  twenty-four  hours 

by  the  action  of  salt  solution,  and  we  have  found  no  case  where  the 

larasite  of  trichinosis  has  been  able  to  withstand  four  months  in  the 

pickling  vats.-'     In  both  of  these  cases  it  must  be  remembered  that  it 

kes  some  time  for  the  salt  to  thoroughly  permeate  the  tissue*    It 
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would  accordingly  not  be  safe  to  assume  that  iu  a  piece  of  measly  beef 
^whiob  bad  been  placed  in  brine  for  twenty-four  hours  tbe  parasites  had 
pbeen  killed.    The  leugtb  of  time  neicssary  to  giiarauty  the  result  iByoi 
course,  dependent  npon  tbe  size  of  the  pime  of  meat, 

Sellin/f  infected  meats  mtfler  dedfiration. — Wliile  the  large  abiittDim 
have  nieau8  at  their  command  by  whieh  eases  of  light  iiife^*tion  may  b€ 
rendered  noniufeetiouB,  the  smaller  alanghterhou?^e^  are  at  more  of  a 
diaadvantage  in  this  respeet*  Cooking  and  salting  would  be  pe>s8ll)k 
for  some — perhapH  all  of  them — while  cold  storage  would  often  be  out 
of  the  quest iou. 

In  this  couuection,  it  will  be  interesting  to  study  for  a  niomeirt  a  sys 
tem  which  is  quite  extended  iu  certain  parts  of  Europe,  BeferBncei^ 
made  to  the  German  **  Frtuhnnk'-uv  ^^Fhinettbffnk,^^  Under  this  system 
certain  loe-ats  of  inferior  cpuibty  are  allowed  Ui  be  placer]  on  the  mark&l 
under  given  conditioui^*  One  of  these  c4uiditions  is  that  they  mast  be 
sold  in  a  speeilied  meat  Mtall  or  count4T,  known  an  the  *'Fm7>rtwit'"  or 
'■^FinnenboHk,^'  where  the  true  nature  of  the  meat  must  be  made  kiiowo 
to  the  purchaser.  Naturally,  such  meats  are  sold  at  a  lower  prtee  tbaii 
the  meats  offered  in  open  market,  thus  enabling  many  of  the  iMH)ii*r 
classes  to  xuirchase  meat  who  ean  not  afford  to  iiay  the  regain r  i»rtci»ii. 
Meats  wbieh  are  absolutely  dangerous  from  a  saidtary  stainlpointare^ 
of  course,  exduded  from  the.se  special  meat  counters^  ami  in  nome 
instances  the  law  requires  that  even  the^e  meats  of  inferior  *j«ality, 
which  are  harmful  in  some  eases^  though  not  dangerous^  must  be  ren- 
dered harmless  before  being  sold. 

In  the  United  States  inspected  meats  are,  generally  speaking,  either 
passed  and  allowed  to  go  upon  the  open  market  or  condemned  and  thus 
excluded  from  the  market.  The  German  system  of  the  *'  Freibanl''''  prne 
tically  results  in  dividing  the  meats  into  three'  classes,  namely,  first, 
meats  which  may  be  sold  in  open   market — good  or  first-class  meats 


'  Strictly  speaking,  the  Imperial  Gmnan  law  of  May  14,  1879,  divides  meats  into 
five  classes,  as  follows: 

''1.  Good  or  first-class  wares  which  may  lie  ])lared  n\uiu  thr  open  market  without 
restrictions.  This  corresponds  to  tlie  *  bankiciirdiyes  Fleisch'  of  the  South  CJermau 
meat  inspection  regnlations. 

"2.  Meat  which  may  be  placed  npon  the  market  nnder  declaration  and  sold 
as  'spoiled  (or  waste)  goods  in  the  sense  of  the  food  laws.'  Other  disposition 
of  this  meat  (as  use  in  one's  own  family  or  presentation  to  other  persons),  is  not 
])revente<l  h}'  law.  This  meat  is  called  ^  nichthankwiirdiges  FJeiftch'  iu  the  older 
regnlations. 

"3.  Meat  which  is  nnconditionally  dangerons  or  injurious  to  health,  the  use  of 
which,  nnder  any  condition,  as  food  for  man,  even  use  in  one's  own  family,  presen- 
tation to  other  people,  or  permitting  it  to  he  taken  away,  etc.,  is  forbidden  by  law. 
This  meat  must  be  disposed  of  in  such  a  way  as  to  render  it  harmless. 

**4.  Meat  which  is  injurious  to  health  under  <  ertain  conditions,  but  which  can  be 
rendered  harmless  by  proper  manipulation,  such  as  cooking,  sterilizing,  pickling, 
etc      After  the  meat  has  been  rendered  harmless  it  may  be  placed  on  the  market  M 
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{^gute  Oder  tadeUose  Ware/^  of  Nortli  Germauy, "  hanktonrdiges  Fleisch,^ 
of  South  Germany,  also  called  "  bankmd^sig  "  or  '*  ladenrein  ") ;  a  secoud 
class  of  meats  which  may  be  sold  ouly  under  declaration  of  their  true 
character,  in  many  cases  only  after  having  been  cooked  or  salted  under 
official  supervision  (^'nichtbankicUrdigj^^  '^  nichtbankmdnHig,^^  '^nichtladen- 
rein  ^) ;  a  third  class  of  meats  which  are  unconditionally  condemned,  and 
therefore  excluded  from  the  market. 

History  of  the  ^^Freibank.^' — The  system  of  the  German  ^^Freibank'^ 
and  compulsory  declaration  of  the  condition  of  inferior  meats  is  very 
old.  The  municipal  laws  of  Augsburg  in  1276  prescribed  that  inferior 
meat  should  not  be  sold  without  giving  notice  as  to  its  quality.  In 
1404  the  municipal  laws  of  Wimpfen  provided  that  the  ^^Freibank^^ 
(from  the  German  ^^frei,-^  free,  here  in  the  sense  of  unconnectecl  or 
separated,  and  ^^Bank,^^  a  counter  or  stall)  should  be  situated  three 
paces  away  from  the  regular  counters.  The  ''  Freibank^^  (free  stall) 
i^as,  therefore,  one  which  was  free  or  separate  from  the  regular  coun- 
ters. The  term  ^'Flnnenbank^^  is  sometimes  used  for  these  special  meat 
stalls  because  the  measly  meat  (''fi^inigeft  Fleittch''^)  especially  is  sold 
at  these  places.  This  system  of  ^'Freibnnk^^  has  been  extended  to 
most  of  the  slaughterhouses  of  Germany,  and  is  rapidly  extending  in 
France,  Belgium,  and  Italy. 

The  economic  importance  of  the  system  is  seen  from  the  following 
statistics  taken  from  Ostertag: 

In  the  Kingdom  of  Saxony  in  1892,  0.25  per  cent  of  the  animals 


spoiled  (or  waste)  meat,  in  the  scdho  of  the  Ibod  law.     In  regard  to  selling  thiti  kind 
of  meat  raw  compare  the  legal  deciBions : 

"  An  explicit  tttatemeut  by  tlio  Heller  that  tlic  meat,  which  is  rondere<l  harniloeB  hy  cuokiii^.  i»  to  be 
eaten  only  when  cookc<l  i)n)te<!t«  the  nierrhunt  froiniK-nalty."    (Frt.  J  V,  v.  11.  7,  1884.) 

"A  simple  statement  regardin;;  the  unwholesome  roiiditiou  of  the  meat  on  the  part  of  the  merchant 
to  the  purchaser  does  not,  however,  render  the  former  free  from  penalty,  for  the  danger  to  tlie  com- 
mtinal  interests  of  the  act  is  not  thereby  obviated."     (Trt.,  v.  15,  1  and  '.'9,  9.  IHHT).) 

*'5.  Finally,  there  should  be  recognized  meat  which  is  spoiled  bej'ond  use  [liter- 
ally, Hi>oiled  in  high  degree],  i.  e.,  meats  which,  though  not  unwholesome,  have  lost 
their  value  as  food  for  man  because  of  extensive  ehaug(>s  in  the  tissue  (for  exani]t]e, 
watery  meat,  meat  and  organs  which  are  heavily  infested  with  parasites,  <'tc.). 
Snch  meats  are  to  be  judged  us  *  unfit  for  food,'  and  can  be  looked  upon  as  ^spoiled' 
in  the  sense  of  sec.  3f)7  of  the  penal  code,  and  ottering  for  sale  and  selling  such 
meats  are  plainly  forbidden  by  this  paragraph.  TluMr  use  in  the  household  of  the 
owner  can  not,  however,  l)e  forbidden  on  grounds  of  the  Imperial  regulations.  In 
onler  to  prevent  underhand  trathc  with  such  meat,  it  isprovidi-d  that  meat  which  is 
spoiled  beyond  use  is  to  be  entirely  e\clu<led  from  the  market,  except  in  such  eases  as 
portions  of  the  same,  such  as  the  fat  in  lieavily  infected  eases  of  pork  measles,  can 
be  used  for  food. 

'*  In  meat  wares  we  further  <listinguish  imitations  [naclujcmachte]  (meats  which  are 
treated  in  such  a  way  iis  to  appear  dirterent  from  what  they  really  are,  Trt.  I,  v. 
15,  5,  1S82),  and  adulterations  [rerfdlHrhtc'\  (meats  which  do  not  possess  those  (jual. 
ities  which  they  are  supposed  to  possess  in  reliable  traHic). 

''I  will  call  attention  to  the  fact  that  the  expert  must  use  the  word  *  spoiled' 
[verdorbenl  only  in  the  legal  sense  and  not  in  the  sense  of  decomposed  meat,  for  decom- 
posiDK  l/aulende}  meat  is  injurious  to  health."— Ostektag,  1895,  pp.  100, 101,  et  al. 
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slaughtered  for  fnod  w  ere  Tujcjouditioiuilly  coudemued,  wliil©  0.42  per 
ceut  utthe  an  i  mills  slaughtered  were  sold  tit  the  ^^  Frtihnnk,*'' 

III  Leipzig  during  18<U  the  meat  of  004  cuttle,  89  mlve»,  28  shi^ep, 
&83  hogs,  and  104  pieces,  represeiitiug  a  total  weight  of  271,008  kilo- 
grams  (about  543,1?10  pounds),  wtis  used  by  the  '* Preibank^ 

The  average  receipts*  per  imjuikI  for  the  first  quality  meats  Hiid  for  tbe 
meat  sold  at  the  ^^Freibunk^^  after  dmlneting  fees  were  as  follows: 


Ftmi  qimllty. 

IMc&. 

B«ef,-., , 

ST.  &  piv^nnig^,  atH>ut  f0.  IM 
&5..<»pteniilgn.atnjut     .IBS] 

AlOyfi^uij^.mNiut     .1531 

tS::  !;::::.i:^"i::::"::::':::::.. 

UnttQD    .     .**                 •     ,     «.,..*.>.» 

Ptork . ....,.._ , 

PnltMUik, 

Ba.t  pl^uig«,  iitKiiit  fO.  1141 

N.&preutJiKe.ul*^»iit      .I3« 
67.4pr^iiulj£e,fllK.ut      .UH 

fkmf  .  —  .,,. .*,..*,.,,. 

V«il...».-. 

Uotloil.. ...... -...-., ............ 

Ffirk    ,.,*..»  *  ..*-,*     .      .  . 

Ostertag  {1800)  has  ree^Htly  published  a  detailed  oompilation  f  iving 
Ihe  data  coneeruiug  the  sale  of  uieasly  beef  in  3h  cttie8  in  Germany. 
At  flmt  there  was  great  prejudice  against  the  meat,  m  that  in  noma 
eaae8  the  price  fell  to  2 J  eentB  per  pound;  but  as  this  prepidice  wore  off 
the  price  went  up  0,  B,  and  10  t-cnts  [wr  pound.  In  some  places  the 
demand  for  this  cheaper  meat  is  greater  than  the  supply* 

Objrf^tioTis  to  the  ^' FrHhaffl'^  hiwi^  been  raised  by  some  parties,  but 
we  are  unable  to  see  wherein  this  system  is  unfair  either  to  the  dealer 
or  to  the  purchaser,  for  no  one  is  obliged  to  buy  this  meat  who  does 
not  wish  to  do  so,  while  anyone  who  wishes  a  cheaper  class  of  meat 
can  purchase  it  at  the  "'Freibank^^  with  the  full  knowledge  of  the  condi- 
tion of  the  meat  he  is  buying.  It  is  perfectly  safe  to  use  the  meat 
when  thoroughly  cooked,  and  the  dealer  is  able  to  economize  in  his 
business.  We  take  the  decided  stand,  however,  that  it  is  far  better  to 
subject  all  of  these  meats  to  thorough  cooking  or  other  methods  of 
safeguarding  before  they  are  placed  upon  the  market. 

PARASITIC    WORMS    OF    CATTLK,    SHEEP,    AND    SWINE. 

Tlie  term  ** cattle"  in  this  report  i»  used  in  the  Aiuerican  sense  of  tbe  word,  i.  e., 
for  the  Hpecies  known  zoologically  as  lios  taunts,  the  only  bovine  animal  at  present 
slaughtered  in  this  country.  Other  animals  also  are  known  under  the  terms  cattle, 
bulls,  et«  .,  in  some  countries,  an<l  a  few  parasites  found  in  these  animals  are  men- 
tioned brielly  in  this  re|)ort.  These  parasites  are  cited  because  the  same  species,  or 
at  least  the  same  genera,  are  likely  to  infest  lios  iaiirun  sooner  or  later. 

The  term  "sheep,"  as  used  here,  refers  to  the  only  species  of  sheep  slaughtered  in 
the  I'nited  States,  i.  e.,  Oih  arien. 

The  terms  '*hog/'  ''pig/'  and  ''swine"  refer  to  the  only  species  of  domesticated 
swine  found  in  this  country,  i.  e.,  Sus  aero/a  domiHtica. 

The  parasitic  worms  found  in  cattle,  sheep,  and  hogs  belong  to  two 
diU'erent  zoological  groups,  known  as  Flat  worms  (Plathelminthes)  and 


FLlTKEg  Airo  TAPEWORMS  OF  CATTLE,  SHEEP,  ANT>  8WIKE. 

Round  worms  (Nemaihelmintheft),    Tbe  Flat  worms  alone  are  distjussed 
in  this  report. 

Ft.at  Worms  (Claw  Plathelmintkes). 

Th»^  Flat  worms  inpJiHio  at  present  five  ord*^ra,  only  two  of  whicli,  nftinely,  the 
flukes  (  TremattHla)  and  tho  tjipe worms  (Gestoda)^  nrv  dif^ciisHed  in  this  report* 

Flukes,  ob  Teematodes,— The  fluke.s  found  hi  cattle,  sbeep,  and 
8wtne  vary  in  size  from  a  lew  lines  to  4  inches  in  lenjCftli  and  from 
one  or  more  liues  to  ao  inch  or  more  in  breadth.  Tbey  are  found  in  the 
liver,  langs,  iutestiite,  and  body  cavity,  and  occasionally  in  otber  parta 
of  the  body,  ^one  of  tlie  y^pecies  fooiid  in  cattle,  sheep,  or  swine  are 
directly  transmissible  from  these  animals  to  man,aUliough  three  of  the 
species  occasionally  infest  man.  At  least  two  of  the  species  render  the 
organs  in  wliieli  they  oc^ciir  on  (It  for  food  when  present  in  numbers; 
they  also  injure  the  auinials  to  a  greater  or  less  degree,  although  the 
extent  of  injury  in  cattle  has  possibly  been  overestimated;  one  form  is 
particularly  iiijurions  to  sheep. 

I'APEWORMS,  OR  Cestodes, — Cestodes  occur  as  larval  forma  {blad- 
der worm^)  or  as  ad  nit  fnrma  (taptirormH^  ittrohilae). 

Larval  tapeworms, — The  larviv,  or  bladder  worms  (0^«//ef^r^»^«,  Contu- 
r«j«,  Eckhiococ<*ii/t)^  are  foniul  in  the  liver,  lungs,  brain,  muscles^  or  other 
organs  except  the  intestinal  tract,  and  do  not  reiicli  maturity  until  they 
are  transmitted  to  meat-eating  animals.  The  most  impoitaufc  bladder 
worms  considered  in  this  report  are :  (1)  The  Beef-mmHle  Bladder  Worm^ 
and  (2)  the  PorhmeaMfe  fifadder  Worm,  both  of  whicli  develop  into  tape- 
worms in  man;  (3)  the  Gid  Bladder  Worrn^  wbicli  causes  gid,  or  tnrn- 
sick,  in  sheep;  and,  (4)  the  Hydatid^  which  causes  liydatid  disease  in 
man  and  various  domesticated  and  wild  animals.  When  eaten  by  dogs 
the  two  latter  bladder  worms  develot*  into  Adult  tapeworms. 

Adult  tapewortm. — Several  diflerent  species  are  found  in  the  intes- 
tine of  cattle  and  sheep.  They  injure  their  hosts,  but  are  not  trans- 
missible to  man  in  any  stage  of  their  development. 

The  following  l%ey  will  aid  the  reader  in  determining  the  various 
flakes  and  tapeworms  discussed  in  this  report.  A  certain  amount  of 
te<.'hnieal  knowledge  is  valuable  in  the  use  of  this  key,  whieij  is  based 
upon  zoological  rharacters.  Some  liberty  has,  however,  Ijeen  taken 
with  the  anatomictd  charat'ter:^  in  order  to  make  the  key  as  simple  as 
I>ossible;  and  it  is  believed  that  must,  if  not  all,  of  the  forms  mentioned 
can  be  more  or  less  definitely  dctennined  by  com|*aring  the  key.  espe- 
cially the  habitat  given  for  each  form,  with  the  figures  of  the  parasites, 
even  if  one  is  unable  to  follow  the  more  technical  st4itement8. 

Kby  to  Tua  FLtTKES  ASD  Tapewokms  qv  Cattle,  Sheep,  axd  Swink. 

rlbe  «p»ol««  thn»  fur  pof^itively  kuowu  to  haro  ])^cu  iound  in  North  Anj*n-ictttl"<*)low  Rumnti  typAi 
Aa  itMiolllirAOt«ni  given  iirfu  conthH*(l  to  tbo  fiinitn  dlMrfiHHKMl  in  thin  report,  thin  key  «1iiMild  uot 
ber«ill«i1  ttpon  UmlsiMiCy  lb«  paraAiU-«  uf  othvt  auimhU] 

(1)  Puraijitio  in  the  liver,  hiags^  pancreas,  veins,  ftbdomionl  cavity^  or  intestine  of 
cuttle,  ihei^p,  nnd  «wine,  more  rnrely  I'Dcynted  hi  tnuHil^i*  of  swine.  Unii«g- 
niented  FUt  wormei;  inrestina)  ttiho  pri'sontr  anwa  nbsetit;  nioutb  with  one 
•tinker ,.... Fiuke$,2, 


Parnsitie  in  the  intestine^  uj ore  rarely  in  bile  tlui  ta,  aa  iidult  segnientM  wottoji: 
fjf  in  the  li^^er^  Inngs,  liinseles,  etc.,  as  iin&egmetited  bla^kler  worms.  Intostina) 
tube  ab«eiit j  beait  with  four  Backers. _ *   JapetromM^  14, 

FLUKES. 

(Trenitvtoda.) 

(2)  Paroiittc  in  llTer^  litngs^  pnncrenA,  Yeins^  or  abdoniinal  ertTllj  of  eattje,  tb«»(^p 
or  awlne^  rnrelj  encviterl  in  luusclea  of  swine.  Ventral  aiieker  {iicetabiil(ini> 
on  anterior  half  of  Uotly .._._. -.„  .._._ Fa^wHifnr.  X 

Vari\Mtic  m  intestinal  triict  or  ^all  dm  ta  of  shee|»|  cattle^  sehn^  gayul,  or  hitflalct. 
Ventral  aneker  ^aeetabulum)  at  po^lerior  extieniity  .,...,.,  AmpkUiomuf^tfi^B 

Fa*ci&fidm. 

(3)  ParaHific  in  liver^  Innj^s,  pancreas,  orab^lominal  cayity  of  cattle^  she^p,  or  awlne, 

111  ore  r»  riO  y  en  cysted  in  m  nscl  eti  o  f  a  w  i  u  e .     I  iermap  h  rod  i  tea Fu^doi  I  nae^  4  * 

Parasitic  in  the  blood  of  cattle  and  sheep;  eggs  found  forming  egg  tiimors  in 
geuito-nnniiry  tract  or  rolon.    8exes  sopsmtto  „„ Schinfoiiimim&^t  tk 

(4)  Famsitie  in  liver,  Inngs,  pancreas,  or  abdonitnal  tiavity.    '^latiiri?  tlukee,  or  f&mm 

in  which  the  i^enital  or;^:aiis  are  developed  to  jiii  exlt<tit  wbic-li  pi3rmit«  nf  m 
determimLtion  of  tht't  getixia,    Acetiibitlum  neanilc;  genftat  pore  hetw<»«^t]  ornl 

auckot (tad  JMMJtiibttluto J  oral  mitiker  uiiMrmed,,., ,.,,,* ,,.„.,..*  5- 

Encfj9t0d  i%  mm9^h»  n/  Mtriue,  rcrp  rarr.  Mtint  nai  fr«  miatakcn  for  inMnoif.  imwut' 
tHi'i\flt*kt',  in  irhU'h  tha  ttrgofta  do  not  permit  ft/  a  dt:teriniaatwn  of  the  ^enn*,  ikntg 
(fiij.  I )  OJt  mm.  inn^^  eUipHi^aU  (jra^hh^  trttHMfmreiit ;  tyrat  ^nvktr  iermimtl ;  r^nff^t 
itHt'ker  nt<ir  thtf  mhtdt*-  of  lh«  hoihi :  phitrtfn/  ffiUtm*rtt  ftj^  it  ntmrt  oeitopha^mM  and  itrn 
Blmpii'  ittttHtiftui  attictjj  tthkh  extend  nihjhttif  tir*fotid  thtt  mittdtirqf  the  httd^t  inframt 
ft/ aintiahuitifti  arfi/our  itiffft:  uttit'elhtiar  ijlandM  icith  rathrr  lomj  dtwU,  ei-tendin^  *a 
oral  sucker ;  three  primordial  genital  glands  in  distal  half  jf  body  ;  terminal  excre- 
tory canal  median,  brandling  iminedialehf  distal  of  testicUs. 

Tlie  Miisrlc  Fluke  of  Swine  (Agamodistomum  suis),  p.  28. 

(5)  Parasitic  in  liver,  lungs,  rarely  abdominal  cavity  of  cattle,  sheep,  or  swine.     Body 

large,  shaped  like  a  tlat  fish,  dark  colored  ;  intestinal  caeca,  testicles  and  ovary 
profusely  branched;  freshly  laid  egg  does  not  contain  embryo. 

Fascioles  (Fasciola),  6. 
Para*iHic  in  liver  or  pancreas  of  cattle,  sheep,  or  swine.  Body  tmalUr;  intestinal  caeca 
very  simple,  long,  tnlntlar,  extending  beyond  aritabuhim  to  posterior  portion  of 
body;  0(sophagus  comparativdy  short;  genital  pore  at  bifurcation  of  intestine;  te^- 
iicles  two,  may  be  slightly  lobate,  near  acetabulum;  ovary  posterior  of  and  smaller 
than  testicle,  but  anterior  of  transverse  vitello-duct;  ovary  and  testicles  anterior  of 
mass  of  uterine  coils  which  extend  to  posterior  end  of  the  body. 

Dicrocoeles  {Dicrocoelinm),  7. 
Fascioles  (Fasciola). 

(6]  Parasitic  in  liver  or  lungs  of  cattle.  Body  (figs.  28-30)  ilesh-colored,  very  large 
and  thick,  20  to  KK)  mm.  long  by  11  to  20  mnj.  broad;  anterior  conical  portion 
not  very  distinct  from  j)()Sterior  jxntion  ;  i>osterior extremity  bluntly  rounded; 
vitellogene  glands  situate<l  ventrallj'  ot"  intestine;  oesophagus  generally  one 
and  one-half  times  as  long  as  j)harynx:  eggs  lOH  to  168  //  by  75  to  96  /i. 

The  Large  Ameriean  Huke  {F.  magna),  p.  49. 
Parasitic  in  liver  or  lungs  of  cattle,  sheep,  hogs,  etc.  Body  (figs.  2  and  3)  18  to 
•"jI  nun.  long  (occasionally  longer)  by  4  to  13  mm.  broad;  anterior  conical  por- 
tion generally  vny  distinctly  bounded  from  j)osterior  portion;  [loaterior  ex- 
tremity bluntly  pointed;  vitellogene  glands  both  dorsal  and  ventral  of  intes- 
tine; oesoj)hagus  rarely  one  and  one-half  times  as  long  as  the  pharynx;  egg 
105  to  145//  by  03  to  90 // The  Common  Liver  Fluke  (K  hepati€a),p.29. 


FLUKES  AND  TAPEWORMS  OF  CATTLE,  SHEEP,  AND  SWINE.      23 

ParuiUie  in  Hnfr  of  Senegal  oattle.  Body  {figs.  23  and  24)  26  to  38  mm,  long  hy  G  to 
8  MM.  hraadf  JIal,  Hngu\form,  aides  of  posterior  portion  nearly  parallel  for  some 
distance  hut  tapering  toward  posterior  extremity;  ventral  sucker  large  and  pronU- 
nent;  egg  143  to  151  n  hy  8Z  to  SS  //. 

The  Narrow  Liver  Fluke  {F,  kepatica  angusta),  p.  48. 

Paraeitie  in  the  Indian  hnffalo  (Bos  bubalis)  and  cattle  (Bos  tuuru8).  Body  (figs. 
25  and  20)  25  to  31  mm,  long  hy  0  to  8  mm,  hroad;  sides  of  body  nearly  parallel  for 
«oflM  distance;  poelmar  extremity  somewhat  rounded. 

The  Lgyptian  Liver  Fluko  ( F.  kepatica  aegyptiaca),  p.  48. 

Parasitic  in  the  liver  of  giraffes  and  cattle  (/).  Body  (fig,  27)  75  mm,  long  hy  3  to  13 
mm,  hroad,  flat,  ohlong,  lanceolate;  anterior  extremity  cylindrical,  attenuate;  pos- 
terior extremity  obtuse;  sides  nearly  parallel  for  greater  part  of  length;  oral  sucker 
1.12  mm.  In  diameter,  ventral  sucker  somewhat  larger;  oesophagus  extends  nearly  to 
acetahulum;  8  to  10  lateral  branches  to  each  intestinal  caecum;  o  her  organs  agree 
with  F.  hepaticA The  Giant  Fluk»>  ( F.  gigantica),  p.  49. 

Dicrocoelis  (Dicroco.lium). 

(7)  Parasitic  in  liver  of  cattle^  sheep,  and  swine.  Body  (figtt.  36  and  S7)  lancet  form,  4  to 
10  mm.  long  hy  1  to 2.5  mm.  broad ;  anterior  end  much  more  attenuate  than  posterior 
end;  semitransparent,  spotted  brown  by  egga:  cuticle  without  spines;  oral  sucker 
0.5  mm,  in  diameter,  suhterminul ;  ventral  sucker  0.0  mm.  in  diameter,  one-fifth  the 
length  of  body  hack  of  mouth  ;  mouth  followed  by  an  oetfophagus  which,  about  halfway 
between  oral  sucker  and  acetabulum,  immediately  in  front  of  cirrus  pouch ,  branches 
into  two  simple  intestinal  caeca;  the  latter  extend  one  each  side  to  about  the  posterior 
quarter  of  the  body ;  cirrus  pouch  present;  cirrus  long,  filiform,  straight;  testicles 
lohed,  one  posterior  to  the  other,  and  situated  immt  diately  posterior  of  acetabulum; 
uterus  sinuous,  very  long,  extending  backward  beyond  the  end  of  the  intestine  to  pos- 
terior portion  of  body,  then  running  forward  in  loops  to  genital  pore,  and  rendered 
prominent  hy  presence  of  brown  eggs:  ritellogene  glands  in  marginal  portion  of 
middle  third  of  body;  eggs  (fig.  S<S')  40  to  4n  ft  by  JO  //,  containing  embryo  at  time 

of  ovipont The  LaiU'ot  Fluke  (7>.  lanveatum),  p.  55. 

Parasitic  in  pancreas  of  **  cattle,'*  Indian  buffalo,  and  sheep,  in  Asia.  Body  (fig.  40) 
somtwhat  similar  to  the  common  fiuke  hut  proportionally  broader  and  more  pointed 
at  distal  extremity ;  8  to  7.)  mm.  long  by  .'»  mm.  broad:  Mood  red  in  color;  cuticle 
without  spines;  oral  sucker  subtirminal ;  ventral  nnckcr  ulightly  larger  thun  oral 
sucker,  one-third  the  length  of  the  body  back  of  the  mouth ;  pharynx,  oe^tophagus, 
and  intestines  about  the  ^ame  an  in  I),  lanooatimi;  cirrus-pouch  pyriform  ;  testicles 
irregularly  lohed,  in  lateral  portion  of  median  field,  on  naiuv  transverse  plane,  near 
acetabulum;  uttrus  of  nimiJar  typr  to  that  of  D.  laineatiiiii ;  vitellogene  glands 
only  altout  one-fifth  as  long  as  body,  siiiated  in  marginal  portion  of  middle  third; 
eggs  ovoid,  thick  shelled,  44  //  to  4U  u  by  ,?.?  n  to  30  //. 

The  I'ancrejitic  Fluke  (1>.  jmncreaticum),  p.  57, 

Blood  Flukrs  (Family  Srhistcmoniinae;   Henua  SrhistoHOiiia). 

[Acetabnhini  ))en(liiculate ;  intcHtinal  caeca  unite  or  nnaHtoiiioNc  distal  of  acetahn- 

luui ;  male  shorter,  thicker,  ami  broailer  than  fcmah*,  t  In?  niar«;:inM  curling  ventrally 

to  form  canal  for  filiform  ffmalc;  testiriilar  romjih'x  consistH  of  a  iloiible  series  of 

four  or  more  sacnlar  bodies.] 

(8)  Parasitic  (fig.  41)  in  blood  of  man  and  cattle  (  .'  >.     Male   1  to  U  mm.  Ion*;  by  1 

mm.  broad;  female  attains  i:{  to  20  nun.  Ion;;  by  0.2H  mm.  broad  by  0.21  mm. 

thick;  eggjj  ovoid  to  fnsitorm  120  to  11»7  //  lon^  by  40  to  73  //  broad. 

Tiie  Human  iJlood  Fluke  (>*.  haematobium),  p.  58, 

Parasitic  (fig,  45)  in  blood  of  rattle.     Body  thicker  than  the  Human  Blood  Flukcn :  the 

dorsal  eurf ace  of  the  inner  fold  of  the  male  is  provided  with  a  longitudinal  groove 

(fig.  40)  into  which  the  end  of  the  outer  fold  extends:  egffs  fusiform,  ItU)  to  ISO  //  by 

40  to 50  fi The  n(>vino  Blood  Fluke  {S.  hoeis\^^.QfS. 


INSPECTION   OP   MEATS' FOR  ANIMAL   PARASITES. 

Jmjih istomes  ( AmphiRtom id ae } . 

(0)  Parasitic  iji  iutestinal  tr»t.*fc  or  gall  liaute  of  ^ti«dp,  t^atUu,  ^6li»»>  and  K*y*^- 

Plh'iryux  without  lateral  8i*cs  —  , ,  .-..,_*,*..*..*. ..... ......   10. 

Fnrmithin  inimiinal  tract  of  z^hn  and  gatfuL  Pharynx  with  (wo  Inifral  §nt*;  ih€ 
ffiraier  pari  of  the  vtittral  mrfaee  of  po^ierirtr  jtoriwn  of  hodff  ift  covered  ttitk 
mti  merouif  itapillae  -, , _ . .   . .  _ .  . H^mtxJoQwst^^  13* 

(10)  Pdrasitki  in  inteBtiEial  tract  or  gall  dticte  of  she^p,  cattle,  iind  Kebu.     Ventrol 

pouch  v^:^^v  email  or  ubtteut - . .  Triio  AmphUt^nieB  {Ampkistoma),  ll» 

raranitic  in  iatt^tim^}  trad  &f  tutiU^  zebu,  ffttyat^  and  Intfian  buffalo,  Vrntral 
j?ou«A  larffe,  txi^f^4ing  t»  poMimi^r  portion  oflmdij. 

Potmhed  Aiii|}histouieA  {G&9tr9th$l<tx),  12, 

Trn  9  J  mpkiftiom  r*  ( Am  pW*tOliift )  ♦ 

(11)  r&ra«lti43  iu  lumen  of  sb««ii  and  ciittle*     Body  <fige,  49  and  50)  i  to  13  mitt*  loog 

li;v  1  to 3 mm.  broad ;  t^otikal,  {liiikmb  wbite. . The Co« leal  ITiiko  (J, ewti),  p,  64. 
Paratlth  in  gall  hJnddrr  and  hepatic  ducts  of  zcha.     Body  lontsefttat^,  S  lo  10  mm. 
long  fcy  -^  to  4  tnm.  hroodj  mthtr  ^iMilar  io  the  I'animl  Fluke,  but  M&metrhai  flat* 

ttfifd  dtirtni-^t'tfiiraUif , , ,.,,*,„ , .  J.  ^^^Utnatam ,  p.  *T7. 

PansHHr  in  stomnth  of  :chtt^  Hod^j  (fig.  56')  Komewhiit  ttimilar  to  A.  norvi,  but  m^jr^ 
oval,  umi  sumrtt^hiit Jtfitttncti  donio-vmitrallp  ^  ahout  H  mm.  Umfi  h^  ^L^  mm.  hrmid. 

J.  hoihriitpk&rnm,  p.  6t, 
Pourhiti  Ami^hintitjnm  CUtmt^t^thyhlK). 

(12)  PiirajN'Ke  f»i  flowflrA  of  sthw  and  mttU.    Body  (figs.  Sj-fl:^)  rvddi^h  hroftn  U  ffra^i^k 

grcfn^  B  Iq  IS  mm.  lontj  hp  i  Iq  S  nmu  Drwirf, , , ,  ,,,,*,,,,*.,  G^  t^rnmtmi/fr^  p,67« 
raTasUh  in  vlamach  of  ga^al.     Body  (ftff,  6^)  pjfriform^  10  mm.  I^ng  hf  5  mm.  hr^ad 

a  t  pontf^rior  0xtrtm  ilif  *  * ,  ..■.,,,,.*.*,..,,, . ,,.,.,  >.>.......    G,  Cobholdii^  p.  07- 

Pamttitic  in  Homaeh  of  ga^jal  and  ifhu.     Body  aflrtini  {fif.  Hi)  W  mm.  long  h^  4  mm, 

hroad ;  i« UHfine  on ly  half  a^t  Un^  a#  hod^  „  , , ,*.,.,*.   U,  tlonnatum^  ji.  tl7* 

ParanUlc  ht  ftiiUfUiHt  of  huVion  hnffohK      UodiJ  {ffjn,  fH^^*  and*tf})  dpi*p  nd,  ttflintiru  nt  tt* 

conical,  attainn  7  to  10  mm.  lony  by  ?  to  ?..7  mm.  broad G.  gregariiis,  p.  67. 

IJomalofjastir. 

(13)  ParaHitic  in  caecum  of  f/aifal.     liodff  {fig.  (>7)  lanceolate ;  testicles  small. 

H.  paloniae,  p.  fi7. 

Parasitic  in  caecum  of  ^^ cattle^'  (=  (/)  zebu).     Body  —  mm.  long;  oral  §uck<r  with 

digitate  papillae;  trsticlcs  lateral  and  divided  into  tiro  equaf  lobes  with  irregular 

contours,  so  that  there  appear  to  be  four  testicular  masses H.  Poirieriy  p. 67. 

TAI'KWOKMS. 

(Cestoda.) 

(14)  JiAivaV  tapeworms  or  bladder  worms  (ih^s.  08,  76,  84,  97,  and    105)  parasitic  in 

iimscles,  liver,  Innga,  ete.,  but  uot  in  Iiimen  of  intestinal  tract;  the  head, 
which  is  generally  j)rovided  with  hooks,  lies  inside  the  cyst;  body  uuseg- 
mented,  generally  surrounded  l)y  acyst  of  connective  tissue;  no  genital  organs 
(Uiveloped  ;  these  forms  l)eeome  adult  in  man  and  carnivorous  animals,  and  are 
of  great  importance  frcun  the  standpoint  of  meat  inspection. ..  Taeniinae,  15. 
Adult  tapeworms  (fig.  Ill),  found  in  th«'  int<'stine  of  cattle,  sheep,  and  swine  (f ), 
or  in  gall  ducts  of  sheep Jnoplocephalinae,  18. 

Bladder   Wormx,  or  Larral  Tapeworms  {Ilard-nhelhd  Tapeworms,  Subfamily  Taeuiinae; 

(fenus  Taenia ). 

(15)  Parasitic  in  muscles,   abdominil  cavity,   lungs,  and  liver.     One  heiid  in  each 

eyst Bladder  Worms  {Cysticerous)^  16. 

Parasitic  in  any  org.an  of  body  except  intestine,  most  frequent  in  liver,  lang8, 
and  brain.     Numerous  heads  may  b(^  present 17, 
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Bladder  Worms  (Cystioercus). 

(16)  Parasitic  in  cattle;  found  in  tlie  muscles,  especially  those  of  miu^tication,  more 

rarely  in  lungs  or  liver.  Body  (fig.  68)  spherical  to  elliptical,  2.5  to  10  mm.  long 
by  3  mm.  broad;  whitifth  to  gray,  with  a  small  yellowish  spot  due  to  the 
invaginated  head;  no  hooks  present;  the  bladder  contains  but  little  liquid. 
Transmissible  to  man Beef  Measle  Bladder  Worm  ('  C.  hovis),  p.  71. 

Parasitic  in  swine;  found  in  the  muscles.  Body  (figs.  75  and  76)  ellipsoid,  6  to 
10  mm.  long  by  5  to  10  mm.  broad,  with  a  white  spot  correHpoiiding  to  the 
invaginated  head ;  head  armed  with  a  double  row  of  24  to  32  hookH  of  two  difier- 
ent  sizes  (see  description  of  adult,  p.  84) ;  the  bladder  contains  but  little  liquid. 
Transmissible  to  man Pork  Measle  Bladder  Worm  ('  C.  oellulosae),  p.  89. 

Parasitic  in  cattle,  sheep,  aud  swine;  young  stages  in  the  liver,  older  stages 
found  hanging  into  the  body  cavities,  attached  to  omentum,  etc.  Bladder 
(figs.  84, 91,  and  92)  large,  varying  from  size  of  a  pea  to  that  of  a  man^s  fist, 
occasionally  attaining  160  mm.  by  60  to  70  mm. ;  neck  long ;  invaginate<I  head 
armed  with  a  double  row  of  28  to  44  (generally  36  to  38)  hooks,  of  two  sizes 
(see  description  of  adult,  p.  101);  the  bladder  contains  considerable  liquid. 
Transmissible  to  dogs,  but  not  to  man. 

The  Thin  Nocked  Bladder  Worm  {^C,  tenuiooUui),  p.  96. 

Coenurua  and  Echinococcus. 

(17)  Parasitic  in  nervous  system,  especially  the  braiuj  of  sheep  and  calres.     Bladder  {figs, 

94  and  97)  varies  from  size  of  a  pea  to  that  of  a  hen's  egg,  and  is  composed  of  a 
hydatid  cyst  {cuticle  thin)  which  forms  numerous  small  invaginations  {tis  many 
as  500  in  large  specimens),  in  each  of  which  a  head  develops  tcithout  the  forma- 
tion of  brood  capsules;  head  armed  with  a  double  row  of  -22  to  32  hooks,  of  two 
sizes  {see  description  of  adult,  p.  101 ).     Transmissible  to  dogs,  but  not  to  man. 

The  Gid  Bladder  Worm  {*Coenurus  cerebralis),  p,  108. 
Parasitic  in  any  organ,  particularly  the  liver  and  lungs  of  man,  cattle,  sheep, 
swine,  etc.  Bladder  (figs.  101  and  105)  varies  from  size  of  a  pea  to  that  of 
a  child's  head,  assuming  ditlerent  forms,  as  described  on  ]>.  102;  the  hydatid 
cyst  has  a  thick  laminated  cuticle;  the  heads  are  armed  with  a  double  row 
of  28  to  50  hooks,  of  two  sizes  (see  characters  of  adult,  i>.  101 ),  and  develop  in 
brood  capsules,  which  are  attached  to  the  cyst  wnll.  The  adults  develop 
in  dogs,  but  not  in  man.  lliis  is  the  most  important  parasite  of  meat  inspec- 
tion    The  Echinococcns  Hydatid  ( -  Evhinococcun  polymorph m«),  ]>.  1 13. 

Adult  tapetcorms  of  Cattle,  Sheep,  and  Sicine  ( f )  {Subfamily  ■♦  AnoplocephaHnao). 

(18)  Posterior  border  of  segments  not  fringed;  parasitic  in  the  intestine 19. 

Posterior  border  of  sejjmouts  fringed  (figs.  122  and  124).     ParaHitie  in  intestine 

and  bile  ducts  of  sheep.  Genital  pores  doable;  strobila  15  tol^O  em.  long;  head 
large,  1.5  mm.  broad,  nearly  8(iuaro  on  apex  view  ;  neck  flat,  broad,  and  short; 
broadest  segments  measure  5  to  8  nnn.  wide  by  0.4  to  0.6  mm.  long,  aud  are 
situated  about  2  em.  from  posterior  end,  the  end  Hegment  showing  a  deeided 
tendency  to  become  longer  an<l  narrower;  gravid  segments  attain  2.2  mm.  in 
thickness;  uterus  single,  transversr,  l#nt  undulate  with  eornueopia-like  egg 
pouches;  testicles  form  a  baud  in  distal  portion  of  median  field;  horns  of  ])yri- 
form  body  around  embryo  not  developed. 

The  Fringe<l  Tapeworm  (ThyHano*toma  actinioidea),  \k  128. 


'For  characters  of  the  adult  form  in  man.  ser  key,  p.  84. 

"For  characters  of  the  adult  form  in  dogs,  see  k(?y,  !>•  KH. 

'This  key  to  the  adult  forms  is  extremely  artificial,  as  characters  have  been 
selected  which  will  most  easily  enable  a  determination  of  the  worms.  For  a  key 
expressing  more  closely  the  true  relations  of  the  forms  to  each  other,  see  Stiles  & 
Hassall,  1893,  p.  88,  and  Stiles,  isi)6,  }>.  214. 


iNSPECrroif  OF  meats  for  animal  pABAftrrag. 

(19)  Genital  pareB  doul»le,  8L'gmeiit»  goncmUy  quite  bronflj   pyrir»>ni»  body  wall 

dt^v^doptnU     Par«sUic  in  eiifctlii  and  sheep _,,,....,..    Mom i«l«,  20. 

Grniial  jtoi^cn  u^tmUft  Hftigle^  rttrehf  (foif/^/e,  and  then  onl^  i»  ttirohiiaf,  which  eonUiin 

Strobiiii  I  ttf  i  m€ieri  hmff;  hr<fid  0.5  ta  f  mm.  hrimd;  ^i»cJt  abMftit  at  jtretimt;  mtttti 
0/ the  iiiY/tn*7jl#  hroadrf  ihnit  hmtj^  onl^  (he  pogt^rior  aetjatf^rttn  luntjrr  than  hrond; 
u ttr ?/jr  K*  J/ mrmt*  tt/t rn  p rrmu t  a  i ig z ag  appeara nee;  hi fgr* t  trtjmentK  :  ttt  *].,-*  mta, 
hmod  hif  t  ti*  i  mm.  hint}:  frMticten  diHfttd  info  fw^  f/rr>w/i»  tsud  ronftnftd  /or  iht 
mftst  ptitt  itf  ihr  hii^til  Jieldit;  ttfrms  name  li^  in  the  Frimjrd  Tnpncvrm, 

Giard's  Tbysainwortiw  (Th,  fiinrfH)^  p.  129. 
GmtiUil  poreif  $intfi§^  in^wk^ntn  rvrtj  iitirrmv.     FarasiUc  in  Mli^rp  and  raith  (f), 

Mitniesia. 

(SO)  Intetimt^htiidal  (fietndi  ab*rHt. „  . , . , .♦*..,   Albii  gfonp,  'JU 

IiitrrproiflottidEl  gl&Tidn  Uiiear  (flj?.  lUi)., .. .... Finn ifl«i rim  gr^mp*  TI. 

Int^Tproglottidjil  gliitid**  Hrcnlfir*  groiipi  Afontid  bliiul  »Am  (fig  llH). 

R\pRiii*agrf»upj  23* 
y^i^kahkBHt;  head  lartj^,  dt^cidedltf  Jobed;  utrnhila  40t:m^  htig^  MtfjmrttU  tittninS  mm, 
i#i  Wf^dth,     liaubt/ui  ftpmic»^  parnHiiii'  in  nh^tp...^,  _-..,.    MoHir^ia  nttflitwUk^ 

(21)  ParnHiiie  in  tthmp,     Sfrohihi  nearltf  hnlfti  mrttT  funff  btf  2.i>  mfUr  hrtmd;  gnti'id  *ttj^ 

mm*tn  mntf  i^titttN  J'.,T  mm.  brutid  h^  :>  mm,  fntifj;  fftnital  porif*  trt  miMh  ar  ttni^i&r 
hatfoftittrmt  tiutri/ut;  rirrttH  imtt^h  nkont  O.ISmtm.  hn^;  ^^ir  fJfJ  p^  pfri/orm  b&df 

^f  Pf  horrtit  end  iw  it  kmdi  ..,,,,. .  *_..   \*ngt*«  Motibiiiii  ( iV*  V^fffi}f  p^  tJf*. 

Par'»Miiw  in  nht'^ip  awrf  ftUit^.  Strobila  OX^O  io  ^,*i  metera  hnff:  head  tuhqmidramtfm* 
tar,  US  to  L4  mm.  hrmul;  ne^k  LJ>  to  >^J  mm.  lomj:  [frand  ac^ymr'wIvD  atiuin  S  lt>  U 
mm,  brott4  h}f  f  to  U,S  mm,  l&n*f  htj  L5  mm.  (hick;  iei^Hs^lrM  tuxun^ed  in  a  qttadram^it^ 
f^tfii  t;o  to  HH  Pf  bulb  of  piriform  hod^  P^  fo  J4  p^  horns  fi  tit  JO  it. 

The  Whit*^  MnnieiAm  {M.  atba\,  p.  ItT. 

(22)  Pftmsftlc  iu  cftttle  nnd  fth«ep.     ^l^.^oUi^[l  (fi^.  U\)  t  to  2  uh-Iitm  hm^j  :  y»*lif.wiHli  ^ 

htijid  0.4  to  0.9  mm.  liroad  ;  neck  tbin,  sliort  or  long;  segments  ahvays  broader 
than  long;  gravid  segments  attain  12  to  26  mm.  broad  by  1  to  1.75  mm.  long, 
g«'n«Tally  thin  and  llat;  iuterpi()glotti<lal  glands  largo  and  very  distinct ;  tes- 
ticles arranged  at  first  in  two  triangles,  in  older  segments  in  a  quadrangle; 
400  to  J>00  testicles  present  in  a  segment ;  eggs  63//,  bulb  of  pyriforra  body  20 1/, 
horns  24  // I'he  Flat  Mouiezia  (M.  plauiasima),  p.  127. 

raraHitiv  in  sheep  and  cattle.  Strohihi  nltdinn  4  meters  in  lemjth;  head  about  1  mm.; 
neck  2  to  ;j..'t  mm.  long;  snckn-s  verif  distinvthj  lohed  and  sharply  separated  from 
neck;  se(/me7its  ahraifs  broader  than  lout/:  (jravid  s<(jnunts  may  attain  12  mm.  br>ad 
by  S  mm.  lon<i  by  ?  mm.  thick;  interproylottidal  ylands  extremely  indiBiinct;  eygf 
,svy  to  S'}  //.  pyrijitrm  body  IS  // . .    Van  Mrnrden's  Moniezia(3/.  Jienedeni).  p.  128. 

Parasitic  in  sheep.  Strohila  !.>'>  to  2  feet  lony:  head  stpiarCf  0.9  mm.;  gravid  seg- 
mrnts  attain  S  ntm.  broad  by  l..~  mm.  lony  ;  hnt  the  end  segments  may  measure 0 
mm.  broad  by  .'mm.  lontj :  testicles  arranged  in  a  (inadranyle ;  interproglottidal 
(/lands  unnill ;  eggs  55  to  *l'>  n Nenni.inn's  Moniezia  (3A.  A'eMWWinw/).  p.  12H. 

(23)  PiraHJtic  in  c;ittle  and  sheep.     Strobila  ( tig.  IKJ)  attains  4  to  5  meters  in  length: 

Miiterinr  portion  usually  whitish,  i)ost('rior  jxirtion  usually  yellowish :  head 
().:>6  to  0.7  mm.  bro.id;  segments  .ilways  much  broader  than  long,  gravid  seg- 
ments iUtiiiniug  16  mm.  iu  width  and  aie  (piite  thick;  end  segments  never  as 
long  as  hro.id;  testicles  usually  arraug<Ml  iu  :i  (|uadrangle,  rarely  in  two  tri- 
angles excejtt   in  youui^er  segments;  eggs  .")0  to  (JO  //,  bulb  of  ]>yrifonn  body 

20  // The  Broad  Moniezia  {M.  ej-pansa),  p.  128. 

I'arasitic  iu  sheen.  Strobila  (tig.  120)  attains  1 .6  to  2  meters  in  length;  cream 
to  whitish  in  color;  head  O.6to0.7  mm.  broad;  ne«k  tiliform,  2  mm.  long:  seg- 
ments generally  broader  than  long,  rarely  over  i\  mm.  broad  by  2  mm.  long; 
aithou^jh  end  segments  are  occasionally  fojind  which  are  square  or  even  slightly 
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loDger  than  broad;  testicles  usaally  arraDgedin  two  triangles;  eggs  52  to 
60 .11,  bnlb  of  pyriform  body  20  to  24  /< ,  horns  12  to  15  //. 

The  Triangle  Mouiezia  (if.  irigonophora),  p.  128. 

SiileHa, 

(24)  Strobila  trantparent,  whitUh  or  grayish  yellow,  45  to  60  mm,  long,  not  over  3.5  mm, 
hroad;  head  0,5  to  1  mm,  broad;  median  portion  of  median  field  transparent;  two 
lateral  comucopia-Uke  egg  pouches  present  in  each  segment. 

The  Globipuuctate  Tapeworm  {S,  globipunotaia),  p.  130. 
SiroHla  attaine  nearly  S  meters  in  length,  hut  not  over  S  mm,  in  breadth;  head  1.5  to 
£  mm,  hroad;  median  field  occupied  hy  transverse  uterus. 

The  Centripuuctate  Tapeworm  {S,  centripunctata),  p.  130. 

FLUKES,  OR  TREMATODES  (Order  Trematoda). 

The  following  technical  description  shows  the  systematic  position  and 
general  stractnre  of  the  Hukes  under  discussion : 

[Suborder  Malacocotylea :    Digenea.      Families    Fasciolidae  and  Amphistomidae. 
See  figs.  3, 29,  30, 37, 41,  42, 43,  and  50.] 

With  the  exception  of  the  Blood  Flnkes  {Schistosoma) ^  they  are  all  hermaphrodites. 
They  are  flat  or  conical  worms,  always  longer  than  broad ;  on  the  anterior  extremity 
is  sitnated  the  month,  surrounded  by  a  muscular  organ,  known  as  the  oral  sucker 
and  curved  slightly  ventrad.  There  is  a  second  sucker  (the  acetabulum),  which  is 
sitnated  in  the  median  ventral  line ;  in  the  Fasciolidae  the  acetabulum  is  generally 
found  on  the  anterior  half  of  the  body,  while  in  the  family  Amphistomidae  it  is  at 
or  near  the  posterior  extremity.  The  surface  of  the  worms  is  generally  more  or  less 
covered  with  minute  spines,  or  tubercles. 

The  digestive  tract  consists  of  the  mouth,  a  short  oesophagus,  and  two  blind  sacs 
(intestinal  caeca),  which  represent  the  true  intestine.  The  anterior  portion  of  the 
oesophagus  is  generally  connected  with  the  mouth  ])y  a  muscular  bulb  (the  pharynx) ; 
the  posterior  extramity  bifurcates,  one  branch  being  conueeted  with  each  intestinal 
caecum.  The  intestinal  sacs  are  usually  simple  elongated  tubes,  but  in  the  genus 
Fasciola  they  branch  freely  (fig.  2?)).  In  Schistosoma  the  two  caeca  unite  after  pass- 
ing the  acetabulum.    An  anus  is  never  present. 

iienital  organs. — The  yeniiai  2>ore  is  in  the  ventral  nieilian  line  in  all  species  here  de- 
scribed, the  male  copulatory  organ  (cirrus  or  penis)  lying  very  close  to  the  female  open- 
ing (ru2ra).  Male  organs :  A  ciiTus  is  frequently  seen  extruded  from  the  genital  pore, 
and  in  those  cases  it  appears  as  a  curved  organ,  varying  in  si/o  according  to  the  spe- 
cies; usually  the  cirrus  is  invaginated  in  the  cirrus  pouch .  Through  its  center  runs 
a  canal  {the  ductus  ejaculalorius)  which  receives  the  spermatozoa  from  a  renicula  semi- 
nalie.  The  latter  is  partially  or  entirely  included  in  the  pouch;  at  its  posterior 
end  it  receives  the  two  vasa  defcrentia,  through  which  the  spermatozoa  are  con- 
ducted from  the  testicles.  The  testicles,  generally  two  in  number,  oue  right  and  one 
left,  are  more  or  less  round,  lobed,  or  branched.  Female  organs:  The  vulva  leads 
into  a  canal,  the  anterior  portion  of  wliicli  is  known  as  the  imtraienn ;  this  is  con- 
tinued as  the  uteruSf  which  forms  more  or  less  numerous  folds  in  the  median  portion 
of  the  body  and  finally  leads  to  the  so-called  HheU-yland  which  may  fro(iuently  be 
seen  in  fresh  specimens  (/•'.  magna  and  others)  as  a  rtumd  body  a  short  distance  pos- 
terior of  the  acetabulum.  In  the  center  of  the  sh(>ll  gland  is  a  canal  (the  ootyp),  in 
which  four  canals  {uterus,  orirhul,  Launrx  canal,  and  vitello-duct)  come  togethei'. 
The  ovary  in  some  species  is  globular,  in  others  branched,  and  connects  with  the 
ootyp  through  the  onduct.  The  Laurer^n  canal  runs  from  the  ootyp  dorsa«l  in  curves 
and  opens  to  the  exterior  on  the  dorsal  surface;  its  function  is  still  doubtful,  hut 


li*niiOiojB:ir.'illy  it  rf^firesentn  the  ntenia  oi'  costodes.  The  ritellafime  ffJandt*  ar*  two  ia~ 
ntimlmr  «nfl  aro  nibiuteil  latt^nilly  of  the  InujL^itndiiial  int^etinul  tnltes;  xhv^yr  vary  in 
Bi'/.tf  in  tUiYvTeut  Bpisries^  art^  generally  fjuit*3  elongated,  im*\  are  i  oiiipo845il  of  uauierotii 
LraiK'beH  much  like  a  Imiicli  ni'  ^nijuia  in  roriii,  nil  of  wbirh  eoiiDeot  with  ii  longi- 
tnilinsil  vittih'duct  (oihb  (in  oath  Huh^  of  tht^  body);  these  loU|rititdmiil  durt«  lire  in 
turn  vuni\etUii\  hy  a  pair  <»r  f  raiiKVurjso  (hii-ts  \vbi<  li  nmiv  in  the  tripdiati  line,  imme- 
diately posterior  of  the  Khell-ghind,  to  form  a  common  reaen^oir;  tbia  in  turn 
©niptii^B  into  the  ^uityp  through  the  short  ^itello-duct  luentioiied  »hoTe.  The 
vitollojtfwne  ^hinds  produce  yolk  oella  which  are  AvSHociated  with  the  true  ovtim  to 
ffiriTi  the  eggs, 

Excretoiy  »ff§tem^ — At  t»r  near  the  poBt^rior  extremity,  geuerftlly  aomewhat  dorsally, 
is  aituatwd  a  Buiall  pure  i pofuv {.rtretoriits)^  which  leadu  into  a  median  ierminat  rexiclf; 
thi»  hitt<*r  ^i-lveH  oft"  hju^^itudinal  hranchrs;  theae  in  turn  jLfive  off  secondary  hranobea 
wbirh  nimify  throiit^hcHit  th«  hody,  ©lich  anjuU  hnimh  ending  in  an  excretory  organ. 

Nerrtitut  »iiHirt>u—A  nvt  n-t  ^an^iia  is.  f<)iim!  at  «ac"h  side  of  the  pharynx;  tbefie  funa- 
gliii  are  connected  l*y  a  dornal  coamURsiiro  and  jy^ive  otT  ntimerons  nerves  to  Tarinuti 
parts  of  tlio  body.  The  larj^est  nerves  are  the  two  ventral  loujij^itudinu]  nenrei 
which  inu  ant^^ro-posteriorly,  and  cjiu  freqneutly  lie  seen  in  fresh  apecimens. 

Drtuhpment. — See  p.  30. 

Cattle  {Bos  taurm)  are  alleged  t«  be  infested  with  fifteen  kinds  of 
flnkea,  only  two  uf  wbifli,  tlie  Large  Anierieiin  Flnke  and  the  Common 
Liver  Fluke,  are  positively  known  to  ocrnr  in  the  United  States.  Osier 
ha^  found  the  Conical  Fluke  at  Montreal,  where  it  was  not  nncomriton; 
be  also  fonnd  tlie  same  parasite  in  cattle  in  Nova  Seotia. 

Sheep  (Ovis  tiriers)  are  infested  with  five  knowu  speeies  of  fltikes, 
only  one  of  which,  the  Comtiion  Liver  Fluke,  is  known  to  be  in  the 
United  Stntes;  the  Conical  Fluke^as  stated  above,  is  fonnd  in  Cana4!a* 

Hogs  {iV/M  svmfa  domentka)  harbor  three  known  species  of  11nkes,only 
one  of  which,  the  ConHnon  Liver  Fluke,  ta  fonnil  in  the  United  States. 
Willach  (181*3)  lias  descril)ed  a  Mommiomnm  heptifirum  *Mf>  from  the 
Jiver  of  hogs;  this  supposed  lluke  is  evidently  a  jmrtially  developed 
bladder  worm  {Cyt(ticercus  tenuivolfis)  (see  p.  90). 

BISTOMES  (Flukea  of  the  Family  Fasciolidae). 
Hermaphroditic  Pistomes  (Flnkeg  of  the  Subfamily  FiuteioHtme), 


AGAMIC,  OR  IMMATURE,  DISTOMES  (Q^nus  A^amodiBtomimi ). 

This  is  a  purely  artificial  j^roup,  of  bioh»gie  rather  than  systematic  tiattirt^.  One 
iumiatnre  fluke  i»  occasionally  found  encysted  in  the  nniHcleH  of  bogs, 

1.  The  Muscle  Fluke  of  Swine  {Jgamcdittomum  9uU). 

BinuimitAPiiv.— Doncker  (18l>6). 

ThiB  small  (0.5  mm.  to  0.7  mm,  long  by  0.2  mm*  broad)  parasite  was 
discovered  in  1881  liy  (S.  Leiniis  (a  trichina  inspector  in  Saxony),  and 
has  since  been  found  by  several  other  trichinji  inspectors  of  Germany* 
As  it  appears  never  to  have  been  binomially  named,  I  propose  to  call  it 
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■  Agamodhtomnm  snin.  The  worm  lies  freo  or  eiirysted  in  the  t'oimeetive 
tis8iie  betweeTi  the  iimscle  libers;  it  is  exceedingly  rare  arul  is  of  no 
known  practical  iriiportance  in  meat  infc^jfection,  except  that  in  a  super- 
ficial and  careless  nncroscopit^  examination  it  might  be  mistaken 
for  sarcosporidia,  or  possibly  lor  trichinae, 
Notliing  is  known  of  its  life  history, but  it 
is  sap]K>scd  Ui  be  a  purely  accidental  para- 
site iti  swine.  We  are  not  aware  of  its  ever 
having  been  recorded  in  this  country. 

FASCIOLES  (Diatomes  of  the  Qenms  Fasciola)* 

The  genuH  FascioJa voutninn  Ibe  large,  flonnder-hk© 
pamftites  JoiuhI  esptHnaUy  in  tltn  liver  nfherhivurous 
ftnimalB  a  oil  known  im<ler  tb©  geiHTfi!  Untn  **  liver 
Jiuke9.''  *  n'  tlR'8i.i  Fii8<iol««,  or  * '  livt>r  tlTikes/*  we  (Vad 
two  foriuB  In  Americnn  i  iittl*''  (F.  matfjui  and  I\  hepa' 
Hca),  one  form  (F.  hepniica)  in  Amerit-an  elieep,  while 
&  third  fomi  (F.  Jackaoni*)  has  been  found  iu  North 
AmericA,  South  Ameriea,  and  in  India  in  fbe  Itver  of 
elephuntfi^  and  »  fonrtb  forui  (F,  giffaitiica^)  is 
described  by  Cobbold  from  tbe  liver  of  tbe  giraffe. 
It  18  quite  ^etieraHy  aduutied  that  thi'Ht)  Fascioles, 
owing  t(»  tbeir  larirer  size,  an*  mart?  barmful  than 
otber  flukes. 

Until  a  Hhort  time  ago  it  wix»  BQppo»6«l  that  we 
bad  but  one  form  of  fluke  in  Americau  tsittle,  but 
Hassatl  (18IJ1)  and  Francin  n891)  showed,  almost 
Biniultiineouttljj  tbat  two  distinrt  fonue  are  ibiiud, 
on©  form  (F,  hepaticii)  Iteitig  ]>resent  iu  the  Hvor^ 
very  rarely  iu  tbe  laugs,  the  other  (F.  wwif/no),  a  much  larger  worm,  infeeting  both 
liver  and  Inngs. 

2.  The  Common  Iii^er  Fluke  {Fa«ciola  hepaiica)  of  Cattle,  Sheep,  Swine,  etc. 
For  anatomical  characters,  compare  tig.  3  with  key,  p.  21, 

A'KiiNACULAK  NAMKs. — EnpfliKh,  Common  Lirer  Fluke:  neriimii, 
Lehirtgelj  Lebmvttrjn^  Sthti/'etjd;  Uutchj  Hot  ten,  Lnertt  or  m;  Dan* 
lab,  Faarrfltfttder;  Swedisli,  Lerermank;  Frenrh,  [huftve^  hvpuiitfuef 
/nnvioli ;  ItalixHif  Hi  sett  of  ti,  rliMiomn  eptttivo;  Spauitib,  Caracolillo, 
S Y N o N Y M y.  —  Fa scio Ut  h ep atlcti  LluuiievH,  \ 758 ;  Phi n a i  i n  ht t i ««- 
€nln  Goe/.e,  1782;  IHatoma  hepathum  (Linnaeus)  Abildgaard  (  f)  j 
f'anciofa  humana  (JiueliiL  1790;  IHatoma  {ClmlovoeUmu)  ht^paiicum 
(Lintiatnia)  of  Dujardin,  1H15;  Fasciolarin  heputica  (TJouaeus) 
UDonyinons,  18^*5;  iJiHtomnm  kepaticum  (Linnaeuti)  Diesinitfj  1850; 
DUfomum  (Faftciola)  hepatkum  Linnaeus  of  Lenckart,  1863; 
Cladocotliitm  hepfiticum  (Lhinafua)  StOf*»ieb,  189^. 

BfBLlOGliAPHY. — For  bibliography,  nee  llassall  (1894 )  iind  Htiber  (1894),  For  more 
teihitieal  discasBion  of  upeciis,  seti  Leurkart  (1889,  pp,  179-328). 

GeographtcaL  iJisTiiniCTlON. — Cosmopolitan, 

HosTg.^Mfln.  cattle,  »h*'ep,  swine,  and  other  aninialB.    (See  pp*  137-143.) 


Fio,  1— Tlie  M^ecl<^Fl^lll'{A_fJ»nlo- 
dixtomum  tuuij,  occiMiounWy  fovtnd 
in  the  nmHC'lti  of  awith^,^  (AfUsT 
Leurkart.  1H81V  p.  156.  fl^r^se.f 
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FlO,2.— Tbe  Common 
Liver  Fbike  ( Fauci' 
olah*pati<:a),  natoral 
•isa  (iirlginid). 
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life  cycle  of  tbia 
Hiike,  as  deter 
mined  by  the  iii- 
vestigatiojis  af' 
Crepliu  (1837), 
Weinland,  Leock- 
art  (1863,  187»| 
188t»,  1881,  1882),( 
and  Thomas{  1882, 
1883),  is  exiM*e<l^ 
iii^^ly  interesting; 
at  tbe  same  time 
it  is  very  compli- 
cated, for  the  adult 
parasite,  insti^ud 
of  n  r  o  d  n  c  i  n  ^ 
yomi^  similar  ta 
itself  and  capa* 
ble  of  developing 
tlire<*tlyinhimltiU-s 
in  cattle*  pro<luces 
eg^i^  w  hicli  develop 
into  organisms 
totally  ditVerent 
from  the  adult 
form  living  a  para 
siiic  life  in  othej: 
animals.  Itiscien* 
tilic  language,  the 
parasite  is  Huhject 
to  an  alternation 
of  generations,  to^ 
gether  with  a 
change  of  ho^tis. 
Tbe  follow  ing  jsiua- 
inaryoftbelifehift-l 
torywill  n take  this 
point  clear: 

(a)  Tfi0  aduti  htr- 
maphrotUHc  iromi;  (14^ 
2  and  3),  tht  rhtinic- 
t4>r8  of  wUidh  ATeglra 
on  p.  22,  f«nilU««  il 
self  (Althongli  a  n 
fertilijtnfioa  of  twd 
iDdiviilnala  ia  not  in 
poiM>ible)iii  the  biliair; 


CATTLE,  SHE 


E. 


Aget  of  ttie  liver,  and  prodticeti  a  large  numUer  (entimat^il  at  37,00(>  to  45^000) 
I  of  eggs, 

(&)  Bgpi  (figs.  4  ^md  5). — Each  egg  is  eomposert  of  tbe  Jbllowin^  partB:  (1)  A  true 
gemi  evil,  wbich  origiuateit  in  tlio  ovary  a  ad  ia  destiued  to  ^ivo  rise  to  tUo  future 
embryo;  (2)  a  onuiberof  vitelline  or  yolk  i-l-IU,  wLicli  are  foriMed  In  a  i^peoializcd  and 
iDilepeudeut  portion  (vitelJof^eD©  gland)  of  the  female  glands;  Jimteiid  of  develop  iiig 
into  enibr>MiB,  the  yolk  cella  fovm  ii  fi>llicle'liko  rnvoring  for  tbt^  trtio  germ  coll  and  play 
UB  iiDportaut  rAle  in  the  ontritiou  of  the  lattrr  sin  it  undergoes  fnrtluT  dc^vidopnient; 
(3)  a  shell  siirronnt ling  the  gcnn  cell  and  vitelline  eellK^  and  provided  at  one  end 
with  a  cap  or  opurcnlnnj.  The  e;:g»  eaf'upe  from  the  nternsof  the  adnlt  through  the 
vulva,  are  earned  to  the  inteMtiiu^  of  th^  host  w  iih  thr  bile,  then  pnuB  through  the 

intestines  with  the  contents  of  the  hitter,  and 
arts   expelled  frouu   the  ho^t   with   thu    faeoal 


Flo,  S— Eg/r  of  the  Cotnmoii  I-tver  Fhik* 
coLitajiuug  «  tilJsileii  LMiibryu  (iiiinifl 
ihuiD)  ready  tt»  hatch  uut :  rf.  ri^Dialoft 
of  (iHnl.  (f,  cii«hlciD  af  Jelly-like  Biib* 
Btftocf':  /,  Uoring  pnpitla;  A,  oy©'»pot«t 
Jr.  jiTTTninnJ  c'cJls.  X  680.  (After 
ThonDUw,  i88:i,  p.  2H3»  fig.  2.i 


'  fto.  i  — Ejfg  of  the  CoTHiniH]  Liver  Fhike 
(Fateiotu  A«7^atiett|oxiuiiined  shortly  niter 
U  wo-H  tskon  from  the  liver  of  a  tihi'«*p ;  at 
ou*s  V'ud  in  8<*en  tli©  M  or  operculnm,  0/ 
r  1 1  in  tb©  (teg^mea t in r:  o  v n  m,  < ;  t  h  «^  r«»Bt 
'  th<^  Sparc  ifli  ocrupifMl  t»y  yolk  t  rlli 
irlnrh  M-ervti  ui  Tuoil;  uU  ar«  gr4Uiu]ar, 
bnt  only  thrc»e  arc  thn**  drawn.  ^,  fli*n 
( After Thflttias,  1883, p.  28J,  «g.  1,) 

matter.  Many  of  them  become  dried  aud  then  undergo  no  further  development, 
bat  others  are  natprally  dropped  in  the  water  in  miirshr.s,  or,  being  dropped  on  dry 
ground,  they  are  washed  into  the  water  by  the  niin,  or  are  carried  to  a  more  favorable 
poaitiou  by  the  feet  of  nninial«  pnaturing  or  i>aHaing  tbrnngb  the  tiidds*.  After  a 
longer  or  shorter  period  of  incubation,  wbich  varies  with  the  toniperature,  a  cili- 
ated embrj^o  {miracidiuin }  is  developed.  At  a  temperature  of  20-'  to  2«>  C.  the 
niiracidinm  tnay  be  formed  in  10  days  to  S  weeks:  iit  a  temperatnro  of  U\^  C.  the 
^  developiuent  takes  2  to  3  months;  at38^  C.  it  ceaaes  entirely.    Expentuents  have 
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sbovrn  that  n»  hm^  us  tlieNo  eggs  n'tiiJiiii  lu  the  dark  tlw^  miracidiuiii  will  not  i 
imrn  the  egg^hellj  accordingly  it  will  not  Pseaiie  during;  the  night.     When  exposed 
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Fio.  0.— Stnbryo  of  th«  Commoii 
Llvisr  Fltike  {Faticiula  hepatica) 
LiKurLiig  into  ii  utiniU  •:  370, 
(After    Tliuma«,    1883.    p.    285, 


to  till*  lij^bt,  however,  nr  Avheii  Huddeuly  Itroogbt  into 
contrirt  with  rold  water,  the  nrgimiBm  burota  the  cap 
JToni  the  egg^belJf  crawls  thxx)ugb  the  openingi  And 

(f)  Frce-fU'imminff  riUatrd  viiracitHum  itig,  6). — As 
already  stated^  thia  orgai3i«m  ineDtireJj  difl'«rent  from 
it»  mother*  It  measures  HhniitO.lDmm.  Irmg ;  it  is  Butxie- 
what  broader  in  its  anterior  portion  thati  iu  itti  pos- 
terior purtion ;  oti  it«i  anterior  extremity  we  find  d  i^nmll 
etninenoe  known  :m  a  boring  piipilla:  the  oxterior 
surf  are  of  the  young  worm  la  covered  with  nnnior- 
ous*  eilia,  whieli  by  their  motion  propel  the  aniuial 
throngh  the  wat^r;  inside  the  body  we  liod  in  the 
anterif^r  portion  a  atajple  vestigial  intestine  and  a 
double  ganglionic  niuaa,  ]irovided  with  a  p»*culiar  pig- 
mented double  eup'Mbapi^d  eye-sjiot;  in  the  posterior 
portion  of  the  bo<ly  eftvity  are  fouud  a  number  of 
germ  cella,  whii  h  develop  into  iodlviduals  of  tUe  oext 
geuemlioii. 

j^wimmiug    arouud     in    the 
water,    the   miraeidium  seeks 
out    certain    Buaila    (Limna^a 
trancaiHia,  L,  oahacntiaf  L.  ni- 
htlla,  see  p.  43),  -which  it  im- 
med i a  te ly  at  tii  ck  s  ( fi  g.  6 ) .    The 
niiracidiuni   otongat^<8  ita  pa- 
pilla and  fastens  itself  to  the 
fe«?l©r»,  bead,  foot,  or  other  exterior  Hoft  portion  of  the  body 
of  tliB  smiil;  «onio  of  tlie  parasitva  enter 
the  pallifil  (luuj;)  cavity  and  attacdi  tbem- 
8e!ve«  there.     After  berouiing  securely 
fastened  to  the  wnail  the  miracidium  dis- 
card»  itH  eiliated  covering  and  sbortens 
to  about  half  itH  former  length  (0.07  muu 
to  0,08  mm.).     The  par  a*,  i  tew  now  boi*e 
their  way  into  the  liody  of  the  snail  and 
come  to  rest  in  the  liver,  or  Dear  the  roof 
of  the  pallial  cavity,  eti\j  the  movuuieTits 
gradually  c  ease,  and  we  have  before  na  the  stage  known  an 

(tl)  SpoFoc^nt  (lig8.  7  aud  8). — The  »?ytv8pot^,  guugUonic  swell- 
ings, and  vestigial  intestine  become  more  and  more  indistioct 
and  are  finally  lost.  The  sporocyst  grows  slowly  at  Urmt,  thnn 
morr  rapidly,  and  at  the  efid  of  14  days  or  so  meaeurea  abont 
0.5  mm.  The  germ  cells  meutioned  as  existing  in  the  poHterior 
portion  of  the  miriicidium  now  develop  into  individuals  of  a 
third  genera lion^  known  as — 

(c)  Itedm4}  (figrt.  9  and  10), --The  rediae  escape  from  the  sporo- 
cyst  when  the  latter  are  from  two  weeks  (in  summer)  to  foof 
weeks  (lu  late  fall)  old,  ITpouleaviugthebody of  thesporoeysl 
they  wander  to  the  liver  of  the  suail,  wb.  re  they  grow  to  ahoni 
2  tutu,  long  by  0.25  mm.  broad.  Each  redia  coDsista  of  a  cephaJio 
portion,  which  is  extremely  motile,  and  which  t^  separat^nl  from 
the  rest  of  tlte  young  worm  by  a  ridge;  under  the  latter  is  situatefl  an  opeuioi^^ 
thiougb  which  the  next  generation  (cercariae)  escape.    The  posterior  portion  of  th« 


FlO.  7.— Spororynt  nf  I 
Couiiiiuu  Liver 
wbith  h«v\  (li'V 
from  Uifl  vnhrya.  %xA 
eaDtMns  gvnnfnsl  etlla* 
X  20a.  <  After  Lf-uck- 
an,  18W,  p.  100,  flg.  (TT  Bj 


Fto.  B.-^RpoTocynt  i»f 
tb«  Commoti  Liver 
FlakL\  Mufnewhat 
olderl  hjui  r  liiii  of  llg, 
7.  in  wUk'h  llii>gf  mii- 
tml  cA\n  nre  IcivinK 
riw  lo  rrtlUe.  X  2W. 
(Aft«<r  Leuckart, 
1SS8,  p.  10»,  fig.  07  V.) 


wonji  in  proviiled,  at  jibout  the  Uortler  cif  tb*^  thin  I  and  the  last  fmirtbf*  of  the.  body, 
with  two  projcctiouH.  Tbi^re  i^  a  luouUi  witb  jduirviix  Bitiiated  at  th«  auterior 
extremity,  ilw.  pbnrjnx  le-tdiiij;  iutu  a  niiuple  blhitl  iriteatiuul 
»ae.  The  ri'disi,  as  well  iin  tbeaporoi  yat,  may  \m  luokod  iip«>n  (m 
ii  ferualt;  orgatiiHtii,  and  in  it«  hinly  cavity  aiu  found  a  miinber  t>f 
>;«^rin  tiells,  which  duvelcip  into  tlit*  individuals  of  the  next 
gen  t^  rat  km,  known  mi — 

(/)  Orfariae  (  rtfjfH,  11-13). — Thest^  orgtiDiwiiis  arei|nitt^»i(ailai 
to  tbt*  »dult  para»ite»  into  whic^h  they  Inter  develop.  The  body- 
in  Out,  iiKHt.*  r»r  less  oval*  and  provided  with  a  tail  inserted  ut 
the  posterior  extremity.  The  oral  sucker  and  acetabuliinj  are 
(I resent  im  in  the  adult,  but  tho  iat<'stiiial  tract  iu  verj^  Hiniple; 
on  the  uideH  of  th«^  body  are  seen  two  larj^e  glundt*.  bat  the 
f  owi|diciit*-d  ^enitjil  organs  nf  the  adult  are  nt>t  visible.  The 
cereiiria  leaves  the  rediii  through  the  birth  npeoing^  remains  in 
th<^  an  ail  for  a  haiji^L'r  or  sbtirter  time,  or  ]>asaes  out  of  the  body 
of  the  snail  and  swims  around  in  the  water.  After  a  time  it 
attatbt  a  itself  to  a  blade  of  j^rasj*  [ii^.  12}  nt  some  other  object, 
and  forms  a  cyst  arnnnd  itself  with  material  from  the  lurga 
glands,  at  the  same  time  losing  its  taih  It  now  remains  *|uiet 
until  swallowed  by  some  animuL  Then,  upon  arriving  in 
the     6itoraach  —  of 


v.— Eedln  of  the 
C^oannou  LUev  Flitkr 
i  Paieiota  hrpai  ien , , 
etmtmning  genuiu«l 
0*11  n  which  ftnt  dtivi'b 
uiiing  Into  ot^rc^riae. 
•  ISO,  4Aftc«iL«uck 
an,  IK80.   p.  200.  Hff. 


A    »t©er,  for    in- 

Btanee  —  the     cyst 

is    destroyed,  and 

the  young  paraMite 

wanders     through 

the  gall  duett*  or, 
I  tisiHitneVielieve,  thrungb  the  portiil  veins 
I  to  the  liver,  where  it  develops  into  the 
ttilult  hermiipbrodite, 

Fronj  the  above  wo  see  tliat  thift 
parasit*?  runs  thmiigli  thiee  gen- 
eratiotis^  namely: 

(1)  Ovain,  miraoidiiim,  and 
wporofyst, . , ,  first  genenition, 

(2)  Iledin. .  .second  jL^eneration. 

(3)  Cercariaiind  adu!t tliird 

generation. 

During  this  enriiins  develop- 
ment, which  Jast5  about  10  to  ti* 
weeka,  there  Is  a  eonstant  poten- 
tial rnrrease  in  the  miniber  of 
HidjvicUials,  for  eaeh  sporocyst 
may  give  rise  to  several  (5  to  8) 
rediae,  each  redia  to  a  lHr;:er 
number  (12  to  20)  cercariae,  antl 
eaeh  adult  to  an  enonuous  tin  in 

•  ber   (37,CKI0   to   45,000)   of   eutr^. 

jThiftannsualfiTtilityoftheatjitnal 

ps  necesmiry  bet'uiise  of  the  rouiplieated  lift-  histttry 
lively  8inall  chance  any  one  eg*jj  lias  of  completing  t 
52">7— No.  lU — -:\ 


Flo.  10.— RpcHa  of  thtj 
Cttmnjou  Li vi'^r Fhiki?. 
with  {lt)v«l<i])eil  evr- 
cariue.  -  150.  (After 
Leuekart,  1880,  p.  270, 


fSPECTION   OF    MEATS    P< 

TosU.-^Au  int^restingr  and,  from  nu  iigrUmltnrii]  standpoint 
iiniKHtunt  matter  *onmH:ted  witli  tbi8  duke  is  that  it  Ls  found  in  a 
hkTge  iinmber  (about  25)  of  dornestitnited  imd  wild  auinials,  and  tbis 
f'tivt  proljjibly  explains  to  some  degree  the  wide  geographical  distribu- 
tion of  I  he  imruHite. 

THE  EFFECTS  OP  THE  OOMMON  LIVER  KLUICR  UPON  CATTLE,  SREEP* 

AND   SWINE. 

Thin  worm  m  one  of  the  most  important  and  dangerous  paravHit^^s 
with  whieli  the  stork  raiser  has  to  deal,  Binee  it  produet^a  a  disease  whicb 
often  results  in  Iieavy  I(»s8  of  live  stoek,  espetMally  of  sheep*  Althongb 
it  does  not  seem  as  yet  ti>  liave  eansed  any  sueh  serious  epi booties  in 
this  enuntry  as  have  been  r(^]K>iteW  ru  Europe,  sweeping  out  or  greatly 
retarding  the  livetitiiek  industry,  we  should  not  wait  until  sueh  an 
oeeasion  arises  liefore  we  consider  the  in>i»ortant'e  of  tiiis  snbjeet.  We 
know  that  F.  htpatiaf  is  present  in  the  eountry;  furthermore,  that  it  is 
comuion  in  some  plaees  (Texas  and  else wb ere),  and  we  would  do  well 
to  int|nire  inlo  the  injury  wliieh  ofher  eountrios  have  sustiiined  as  a 
warning  that  wi*  must  not  totally  ignore  its  |)resenee  among  us* 

Theftdbmiug  are  among  the  most  iuqwrtant  outbreaks^  recorded: 

^Veriiick©  (lSK*i)  recorfl^  tlint  iint  leHs  tlian  l»(.M¥)^fMKV  *iln?ep  dieil  of  thike  rHHe;i««^  in 
tliBmiiilliorly  provitue,**  nf  lideiios*  A>t«?8  during  1882;  in  18H6  more  Ibau  lW.0<¥1beu<i 
dieil  in  Ttitiilil  ilnrin^  *>igbt  ttiontlis. 

Youiitt  etttiinuU^d  ilw  nnnuul  loss  in  Itrent  Britnin  ;it  l,n(X>,nOf>  «*h©ep.  For  1879 
and  IH80,  a  lt\»n  of  H,IHHI,(KM^  lu'jid  pijr  year  wns  estinmtiHl  for  Ku inland  nlone. 

I>uriujr  1876,  8hivouia  loM  4U  iter  cent  of  ber  cattle  from  iliHtomatoftis. 

Ill  18:W.  Euglimd  lost  3,OnO,0(X»  sheep  from  this  diaeaaet  CHtiiniited  ut  »  valoo  of 

In  1S29  and  18;^<)»  5,000  of  tbe  25,<Klf)  Cttttle  of  Montm^dy  periisltiMl}  in  Verdon, 

2;2in\  r.iUle  and  ntjirly  20,(XX)  ahevp,  out  of  20,(NN>  cattle  and  TtiKlMn}  ^he«p^  saecsumlicd 
to  the  j>?ira»slte. 

Nameaofthe  iliHcam. — The  presenee  of  these  flukes  in  the  liver  of 

ani nulls  gives  rise  to  a  disease  known  under  the  varimis  nanK.*s  of  rol, 
livi'r  rot,  rc»t  dnii*sy,  tlnke  disease,  aqueous  eaehexta,  cachexia  aquosa 
veruiinosa,  faseioliasis,  distonnitowis,  ete. 

The  term  rr>/,  as  used  by  fai'iners  and  by  soun*  veterinarians,  is*  an 
exceedingly  broad  one;  in  many  i»art8  of  this  country  almost  any  din* 
ease  of  sheep  is  called  lot.  We  have  mef  nodular  distMise  of  the  iutes- 
tine  and  other  diseases  under  this  term.  On  tbis  account  it  musf  tint 
be  sniqjosed  that  every  article  on  n>t  refers  to  liver  Huke  disease* 

Symptoms, — Therein  t*o  one  special  symptom  which  tschanwteristu'of 
tbitt  disease  and  absent  from  all  (Jthers;  in  fact  liver  rot  in  its  varituia 
stages  might  easily  be  mistaken  for  other  t>arasitic  complaints. 

(A)  The  tlhe^tH*'  in  nherp, — Gerlacb  bas  divifled  the  malaiiy  tnt4>  four 
periods,  and  altbtmgb  this  division  is  more  «n"  less  artiticial,  since  the 
ditVerent  stages  gradate  imperceptibly  into  each  other  and  are  obscured 
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Fro.  12.— Fortkm  of  i»  j^ra^n  utalk  with  tlirt^  enctiptiinleil  c^ercariae 
of  llio  C**nniioii  TJver  Fltikp  {Fasci  4a  hepaiica}^  ,«.  10.  (After 
ThoDjfiJt.  Jg8:i.  II.  1291,  fig.  i:jj 


Oil  Jicc'oiiiit  of  tlio  coTifitant  liubiliry  to  furtber  fiitle^tioTi,  we  gives  Ger- 
laeh'ts  scliemt^  liere  as  a  couvenient  tlia^raii*  of  tbc*  tltaeas*^: 

Th«'i!»a  Hymiit'i>iiis  tire  tuken  cliietly  IVoiu  ntheep,  but  th«  kuuio  deMcrii^tioii  ;Lfip1ie.«i  io 
a  getioral  roanncr  tn  tho  same  iliaoiis«  in  otbe^r  antmals: 

(1)  Ptriati  of  immitfrtitujti  (stage  of  trmtiniitit^  hcjiati^'  inlLiuiiiiiitirin,  ititlamma'ory 
Bw«*lliug  of  tbe  Itver)«— July  to  SeptembBr,  lastiiij^  about  13  wt^t^ks.  This  is  tli© 
pcHocl  o(  infec'tiuiit  but  as  the 
sytuptoitiH  are  tint  geiieniltj 
verj'  pronoiinteil  tlUe  i>atb' 
ologioal  lesiotia  proilined  by 
tbo  !l  liken  not  hfi%*ing  a^  yot 
a  Dec  ted  tbe  feystt-m  of  thfl 
hmi)  it  gerii^nillj  e<<i^upo^ 
notice.  At  lir«t  &  redness  of 
the  eyes,  which,  however, 
0OO11  dimtppeara;  paleness. 
Death  from  iipoplexy  some- 
fitne^  occnrft.  The  p re-sen ce 
of  tbe  tlnkes  in  the  liver  irri- 
tiUeii  this  organ  atKl  causes  an 
inrreawrd  bloiid  Mnpply  ( hy- 
pe rae  ni  i a )  ill! d  c  o  n  8  e » I  n  r  D  t 
enlargement  of  the  liver.  The 
snrfai'e  \h  Aiiiot^th^  marked 
with  t»mall  openings,  out  of 
which  may  be  pressed  a 
blocMly  seriitn^  and  around  these  openiugs  there  in  frer|uni)t]y  an  itillainntutton  af  the 

J  pi-rttoneum  (lomlj/^Hl  peritonitis).  Gall  ditets  Ktill  ahoiit  normal ;  gall  more  or  less 
[Idoody;  bemorrhagie  cunter**  itj  parencbyinn :  bloody  Heron »  exudate  in  abdotninal 
^  eavity,  in  which  tlukcM  are  occasionally  found.     No  uggsprosont  as  yet  in  droppings. 

(2)  Period  of  attarniia. — September  to  Deeeoiber,  0  tno  12  weeks.  The  visible 
'  HinetMm  membraneH  (aroutid  tbe  r^yew,  no^^e,  and  goina)  and  the  skin  are  paler  ttian 

tisnuh  AtHmalfi  havi-  n  tendency  to  fatten.  Api>etit<*  may  be  very  good,  hut  after- 
wards  diminishes  and  ruioiiiatioii  beconie«  irrej^tdar;  slight  ordema;  hare  skin  soft 
fo  the  touch,  loo»©  and  pasty;  ©yes  become  ''fat/'  i,  e,.  they 
.ire  partijilly  closeil,  the  *"oojunc'ti va  lun'oming  puil'y ;  gradual 
lo!*s  of  Htreijgtb;  fev4.ir and  a^'eelerated  resi>Jratton;  <ieatlj  in 
this  Hta^«■  s**bbjm. 

Liver  prtle,  imreawed  eonsiderably  iu  size,  especmlly  io 
tbieknesN;  itn  rapsuly  rough,  npaquci  its  parenchyma  soft 
with  ar»  iippeurance  like  porphyry*  with  hemorrhugio 
cenlerH;  here  mn\  there  channels  canse<l  by  parasites; 
numerous  eggs  in  faeces. 

{'^)  Period  of  emaciation  (stage  of  atrophy  of  the  liver). — 
January  to  May.     nis^Mise  is  at  its  height ;  extreme  auaeiuia 
and  etnaeiation;  re»iuration  feelde  and  ipiiekened;  tempera- 
ture   variable;    ubortioo.^    fre<|uent;    *' puHBuess*'    (oedema) 
especially  fre<nieiit  tuidcr  th«^  jaws;  mortality  high. 
Atrophy  of  liver  it»  various  stages;  gall  diicta  greatly  thi«kri»ecl,  fieciueutly  witb 
icakan'ons  incrustations;  [irtechiae  beueatb  endocardium;  bile  thick,  dirty  browu, 
I  trith  niimerons  eggs. 

(•t)  Prriod  of  vmiffration  vf  /Ac  //mAv*.— May  t-o  July.  The  Hukes  letivo  the  liver  and 
I  Are  passed  witb  tbedropjiiugs.  The  symptoms  diiuinish^  hut  !h«<'  snirM,  tlio  result  of 
I  the  iullAOiinatory  processes^  remain. 


lF\ti.  13 IsolAti>cirtirriit4x1 

I'ertjinii  of  tbe  i;i»mHioti 
Liver  Fluke.  -  |50. 
tAfUtr  L«*tK:k»rt,18«0,p. 
Wrt.  ng,  UX) 


Ziiiidel  inakos  a  sliglitly  diilereiit  tlivisitm  of  the  pc^riocU  of  the ' 
easts  but,  118  ill  the  division  pr4i|>OHed  by  Gerliidi,  it  is  not  to  be  foUowf 
too  rig^idly,  as  the  d liferent  periods  are  not  sharply  defined  from  one 
another.    ZiindeFs  four  ijeriods  are: 

Fir H period. — Stiij?<?  of  iullaiiinialicni,  iuHammatory  8w©irmg*»r  the  livt^r :  AngrMt  to 
Of'tnljer.  Tlie  prescnice  tiff  tljii  IliikvH  caasett  an  irritation;  proftiso  lluw  of  gnill  rtnxe<t 
with  blood-     tieuerally  imHses  iiiuioticetl. 

Second  period. — StJi^t^*  of  fniitrartioii  of  tlie  livt^r:  September  to  Novi^nih©r,  6  to 
12  weeks.  Flukes  lollected  in  groups  partially  olistruct  tbe  bile  dnrt»,  whcw8*i  irri- 
tated miicoBa  iH  tbiekeued  i  iiDa<.«niia,  cachexia,  ^eneru^t  weakDe««f  diseoloratiou  of  iLo 

ti8«U€St». 

Third  per  io(L — StajL^e  of  atrophy  of  (lie  liver;  January  to  Mar<?U.  Cacbexio;  bigb 
f  mortal i ty ,  Fl u k c h  u i a i are;  ^a  1 1  d u v in  greatl y  th i € kc tj « m1  an 1 1  b a rd eued .  L i v e r  a tro- 
'  phit^a  in  Bonio  placeH^  HW^dla  in  otli4?rd. 

Fourth  period, — Stage  in  which  the  flukes  leave  the  liver:  April  to  Jnne. 

(B)  The  diMease  in  ruifle. — The  tirst  syni[)toms  are  generally  over- 
looked, the  disease  not  attractiug  attention  iiutil  tbe  appetite*  is  dimin- 
ished, mnuiiation  becomes  irregular,  the  animals  become  hidebound,  and 
the  coat  dull  and  starin^j.  The  staring  coat  is  due  to  the  contraction  of 
the  muscles  of  the  hair  fallicleH,  Tbe  visible  mucous  membranes  b(K;ome 
pale,  eyes  become  dull,  there  is  running  at  the  eyes,  and  the  animal 
gradually  becomes  emaciated.  As  the  disease  advances  the  milk  sup- 
ply is  lessened,  fever  appears,  tliere  is  f^cnerally  gjeat  thirst,  but  the 
ai)petite  almost  ceases;  oedematoiis  swellings  appear  on  the  belly, 
breast,  etc;  diarrhoea  at  lirst  altermites  with  constipation^  bnt  tinally 
beconifs  eoiitiiHious.  Tlie  disease  lasts  from  2  to  a  months,  when  the 
most  extreme  cases  succumb. 

Ostertag  (1895,  p,  357)  states  that  most  of  the  European  cattle  are 
iufestcil  with  liver  tlukes.  bat  that  even  when  a  large  number  are  pres- 
ent the  nourishment  of  the  cattle  oy  nt»t  disturbed.  Thickening  of  tlie 
gall  duets,  so  that  a  so-called  ^'Medusa's  head''  forms  on  the  surface  of 
the  liver  toward  the  stomach,  appears  in  even  well  nourished  animals; 
even  ill  cases  of  a  cirrhosis  of  the  liver  it  is  sebloni  that  any  eft'ect  upon 
the  cattle's  healtli  can  be  aotit'ed,  and  as  long  as  a  [jortimi  of  the  liver 
tissue,  about  twice  the  size  of  the  fist,  remains  intact  the  nourishment 
of  the  animal  may  be  comparatively  gooil.  Ostertag,  in  all  of  hi^  exjie- 
rience,  has  never  se4'n  a  generalized  oe4lema  in  slaughtered  cattle  as  a 
result  of  fluke  invasion,  and  even  in  the  heaviest  infections  of  young 
cattle  he  has  noticed  only  emaciation, 

(0)  The  diHvaHv  hi  hoijH,—Thi3  <'onnnon  Liver  Fluke  is  a  c!ompara- 
tively  rare  parasite  in  swine  and  apjfarently  of  very  little  importanee, 

Patholotfif, — The  pathological  lesions  are  directly  dei>endent  upon  the 
presence  of  the  dukes  in  the  body,  and  as  the  liver  is  the  chief  al>ode  of 
the  parasites,  we  should  accordingly  expect  to  find  timt  this  organ  is 
n»ore  attected  tlian  any  other,  and  the  seat  of  the  primary  lesions;  also 
thut  the  sympt^Hiis  and  changes  noticed  in  other  organs  are  in  nearly  all 
cases  directly  dependent  upon  the  changes  in  the  liver;  furtbennore^ 
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that  the  extent  of  the  h^Bions  is  dependent  upon  the  iiuinl>er  of  para- 
Kites  ]jrf8ent.  The  size  of  the  worms  and  the  size  of  the  spines  found 
on  theni  are  two  iinportuiit  fiii'tors  in  deterniiiiirig  the  extent  of  the 
lesions. 

By  tbrir  pre«€Dce  and  wainlerings  hi  the  gall  rlticts  the  pariwites  irritate  the 
Diuctiea  and  caosc  an  iiifl;iDiiuatiou  arconipaiiificl  hy  i»n  iocreased  sei  reti<jii,  It^arling 
to  A  deftC]tt amative  catarrh;  thiK  iullurauiutioD  ("ause!*  a  thirkeniog  uf  th^  niurosa 
with  growth  of  it?*  glandular  eleuienti*  (glaiidiilrir  liyperfdjiftia)  and  Miibimicosa, 
111©  yoimtj  parasites  iiialfe  their  way  into  the  saiaUtsr  diiota,  ndling  their  bcMly  dur- 
•aljy  and  here  Siingly^  tit  \u  the  larger  diictB  in  grinips,  tlicy  *^aaae  a  dilatation  ol"  the 
dncta,  In  some  casect  farmiag  ejsto.     There  ib  a  hyperpl:i»ia  of  the  tHiniiectivt?  tissue 


Win.  U.—DrmwinK  from  a  micronrofilr  prfopamtion  nhnwinKni  hiimorrhni^e  In  the  [anrcfiicliyma  oT  the 
.  liver  cmued  by  t.b«  Coiuioon  Livi-r  Flukti  (FasHola  tirpnticajn  ct,  iiiroiihk  livcrr  llfii*uc;  &,  round  ot^U 
I    ittfiltrmtioii ;  e,  *  portion  of  the  paiasite;  d,  hemuirhiige.    (After  Sehiip4?r,  1 889,  PL  I,  fig.  1.) 

and  »  c«11nlar  infiltratitm,  tugether  with   an  inrreamMl  develupniviit  t*f  the  blnod 

capillarieB.    Ill©  intiainmiitiiry  procesn  exti'Utl»  from  tbi>  durt  wallw  to  tljy  interlobuliir 

connective  tissne,  accompanied  by  atrophy  of  thr pareiitbynia.     A  sli^^ht  ji trophy  of 

the  piirenchynia,  with   :m  exttnaivo  hypertrophy  of  the  ti>ntieetive  tissue  and  an 

extensive  infiltration  and  innn^ased  hlood  snpjdy^  natarally  causes  an  increase  in  the 

size  of  the  livrr.     With  the  deiTeaRf*  of  the  hyperplnatic  tissue  and  thi^  consefpient 

teompresiiinn  and  destrnrtion  of  the  capillaries  the  ^iiThotio  and  atrophic  proceaBea 

I  b^como  evident*     An  advancing  hyperplasia  of  the  connective  tissue  destroys  the 

t|>areochyuiatic  cells  of  tlie  lobnk^s,  Imiving  in  nmny  cases  only  a  cinmp  of  gall  pig- 

Qcnt  as  evidi*nce  of  u  former  hdjule.     liradnally  a  sin^iller  or  birger  portion  of  the 

iliirer  ia  changed  into  a  mass  of  eicatrieial  tiHRue  snrronnding  stiff  tubes— the  nieta- 

pboaed  gall  dtteta. 

Bides  the  legions  thn»  far  described,  due  for  the  most  part  to  the  changes  in  the 
gmll  dncts,  other  change!^  are  found  due  ilirectly  to  the  action  of  the  paraaitea  upon 
the  parenchyma  of  the  hver,  namely,  a  brejiking  down  of  the  liver  tissue,  paren- 
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chymatic  lieraorrha^eH,  pna  iidntration^^  ami  absce^H  form nttu lis.  The  1! tikes  mty 
breiik  throngb  a  stiitillt'r  <:itn  dnrt,  ov  may  pe[ietriit4>  om?  i>t'  tlte  larger  dtict«  nt  a 
"w^mk  point*  and  wnndvr  directly  thi*>ii^li  th«?  aoft  glniidnlar  tisHiio;  tlio  mccUatiicul 
injury  to  the  t'lHsiio  resultB  in  its*  tunrosis;  blood  vesaeb  are  also  injured,  gi%-irig  Hac 
to  iiiufiiplo  beiiiorrbages,  whi<  h  may  discburp'  tbruiigb  the  gall  dnctn  and  aid  in 
prodiu^ing  tbo  general  anaeniin.  Intlammatiou  natnrally  follows  tbe  flukt^  in  tUelr 
wanileriiigH,  tending  to  a  liipitsfai'tion  of  tbe  tis«mi  and  formation  of  abHceshe*,  in 
whit'b  bactt^ria  (Htreptococci  ami  «tn[ibybK'Occi )  are  found,  tbo  organi.sms  having 
I'tHtie  from  tbu  indmnod  bilr  diictd.  With  th\»  indiinniiatioii  going  on  it  la  hut  ua(- 
nral  that  tin*  walls  of  ?iome  ol"  tbw  blood  vesaels  slionbl  bt*  >irTrrtt»d,  tlius  making  it 
pot^albie  for  tbi3  llnkuM  to  gain  access  to  tbc  rirealuiion,  with  which  they  might  be 
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Fro.  IS  — BniTrlni;!  from  »  uiIcnHicof»Io  propftintlouidiowJiifi^llie  glanrltdRr  hyfwrplnsU  of  tbe  lai 
II  gall  <luct  c4iumHl  Uy  the  Coiuiuou  LivtT  F1iik«^  iFatciota  fn^nitua} :  a,  iiyi»ertnn*»»iprt  »iibuiQ« 
lnt«rstitiii]  comivctlve  tiMwua  ccvDnopreaNed  luhtdn;  (i.  Ininisu  of  tb«:  gi^U  iliict;  tliirk«iaed 
WA  I  of  the  gall  ducL    (After  ^ohmper,  1000.  PL  I.  flg,  2. ) 


carried  to  VArioua  parts  of  the  body.  InugH,  brain,  etc.,  canfting  ondophlohitU,  rud» 
arteritifii  rni>tnrt?H,  thromboKii^,  einbfdi,  jibHcesseH,  *'tc, ;  pya^Mnic  or  t>epticop\armli? 
procesnea  ni;iy  exti^ml  tVnui  tbe  liver,  and  linally  tbo  llukes  in  their  wanderingii  m%y 
perforate  the  ca|»?*nlc  of  rhe  liver,  mnsing  periliepatitiH  or  ppritoiiitJi^. 

Thi'se  variouH  pnthologkvil  b-Hiout*  naturally  act  iifjon  the  rir('nlat(»ry  »3'fit6m.  Th# 
branchei»  of  the  [lortal  veins  ami  vena  cava  are  compressed  or  obi  I  t^rsteil  to  a  ctertaUl 
t^xteiit,  and  awciteM  and  oedema  follow. 

The  bile  is  greatly  changed,  becoming  ifioi©  or  lee*  thick,  greenish  browti,  or  dirtjr 
Ted^  and  containing  epithelial,  pari^nehymatic,  and  blood  cells,  leucocytes,  biK'teriJif 
flnke  t^^ii^i^,  etc.,  according  to  tin*  proeeeses  going  on  in  the  liver 

Tbe  lic)norrhaget«,  lack  of  KUtDcient  gall.  er>nHe*ptent  disorder  in  di^eoMoay  ptttiio* 
logical  changes,  etc,,  rapidly  lead  to  a  general  cacliexia,  wraknr<SH,  »ad  «l&aoitttllMU 
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III  auimaJ^  ]i)r«*flt«iil  with  tltikes  it  htiK  been  tioticet!  tbiit  tho  btaod  in  poor  in  baemo- 
globiti  and  tbat  the  unmbiT  of  blood  cfirpuBcJes  h  bt'I<iw  tbo  liormal. 
For  a  more  «U*tjiilefl  disfiiasion,  »ee  Sc'Uiipt?r  (18M0u 

As  alreiuly  stated,  tbe  syrufdiHiis  aii<1  piUliology  here  ^ivei\  are  based 
t'liiefly  upon  id»sLnvuticiii8  madi^  on  sheep,  but  whiit  huti  been  said  of  the 
disease  iit  sheep  may  also  be  snid  of  the  disease  in  eutth%  oxeept  tbafc 
the  latter,  on  account  of  tlieir  j^:reater  stren^llt,  ean  better  withstand  the 
attark,  and  tlie  synjptoms  are  aecordin^ly  nut  so  marked. 

/>m|^«oj»/«,— Fhikes  are  said  to  be  found  in  the  faecal  matter  during 
the  fonrtb  stafje,  but  their  e^^gs  may  lie  found  njueb  earlier.  A<"c'nrd- 
iijgly,if  dnke  disease  is  suspected  a  ptjsitive  diaj^nosis  may  be  made  by 
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Fro,  Hft. — Dmwlni^  from  a  tiii*!!ritHrf*]»io  prepnrntian  «ij«*w1n|»  a  ttiiko  in  tTn-  tiwHuo  of  flin  Hvrr;  a, 
tuHmlkOlvcr  tisane;  b,  Atrupiun  liver  otslla;  «,  ai»iai^>«  uii  tbivtiiik»,  aU<*wini;  \\w  luillhiM  u\  Oie  body. 
(After  Schwper,  1*<^,  PL  III.  Wg,  ft.) 

a  micro«copic  exa-tninalion  of  the  faecee  to  find  the  ova.  In  order  to  do 
this  it  is  often  sulbrient  to  place  a  minute  portion  of  bie<*al  matter  on  a 
slide,  add  a  drop  of  water,  and  examine  under  a  low-power  lens. 

An  0ft8.v  methw!  of  <'oiirentr«tin|f  tho  egg»  in  n  given  iiTOoiint  of  manurp  to  be 
esumiiirO,  sotluit  tbp  nderosropict^xiiuiiiiMtiini  will  be  faciUttite*!,  i»  to  place  l\\v  fjuciil 
matter  inn  jar  of  wnter,  «liaki^  well,  llltfr  tliroti^li  a  wire  ni^t,  iind  lillow  it  to  j^ettlf. 
The  iJtikee^jBfs  uill  nettle  on  the  l>ottuni  with  rhe  heavier  mutter,  l»ut  a  great  deal  t>f 
vuiietable  niateriid  will  be  eau^ht  by  tbi'  wire  netting  or  will  lloat.  1*he  part  whieli 
iloiUH  e;in  then  be  draiiu'il  off  uitb  water,  leaving  tlio  eggs  in  th*i  mure  solid  mi»tt«r, 
wbicb  can  Then  be  examined  mirroHtopitally. 

If  facilities  for  a  microscopic  exaitiiimtion  are  not  at  hand,  it  ib  best 
to  sacrifice  one  of  tlie  animalft  of  the  herd — the  one  in  wldch  the  symp- 
toms are  most  pronounced— and  examine  its  liver  tor  tbikes* 


Position  of  the  paraiiitvit. — For  the  most  part  the  tiiikes  are  ronftned 

to  tlit^  .^all  dtR'ta;  some,  bowt'Ver,  are  foiiiid  in  the  pureurLymj*  of  tlie 
liver;  ii  few  reiicli  tlie  portal  veiiiN  and  ciius**  eut]o]ililehi(is,  tltromboHls, 
aii<l  emboli;  others  enter  the  liver  veinR  and  are  earned  to  various  parts 
of  tlie  body;  upon  passing  the  heart  tliey  reach  the  Jnnjxs,  where  they 
ean  give  rise  to  heniorrliajtri*'  renters,  eaiuds  with  hloudy  ennteiit.s,  or 
even  nodules.  From  the  pnlmoiiary  arteries  they  eonkl  reach  the  put 
monary  veins,  and  from  there  may  be  i-arried  by  the  bhK>d  to  any  part 
of  tht?  body,  Ttie  presetjce  of  tliikes  in  periidieral  fjortioiiti  of  the  body 
18,  luiwever,  exee[*tional, 

JniUivnci'  uf  mje,—ll  has  been  noticed  in  e]>izootics  that  ealves  and 
cattle  under  three  years  are  miue  seriouwly  affeeted  by  the  disease  than 
are  ohler  animals.  This  b  undoubtedly  dne  to  ihe  faet  that  the  older 
animals  are  sfrcmger*  and  hem/e  are  able  to  resist  more. 

U  has,  however,  bec^i  shown  that  very  young:  ealves  are  compara- 
tively  rarely  infested  with  llukes  (see  fi^^.  IT);  a  faet  whrrh  \b  easily 
understoml  when  we  recall  that  Ihey  are,  from  tlieh*  mode  of  life,  food^ 
etc.,  less  exposed  to  the  infet'tion  tlian  the  older  animals,  which  liva' 
almost  entirely  upon  pasture,  and,  taking  in  a  great  amount  of  gr.iss, 
Daturally  stand  in  danger  of  swallowing  a  gi^eater  number  of  the  eer- 
carta e.  Bulls  which  are  kept  close  are  generally  free  from  these 
worms. 

ihiHjraphieaJ  dutriimtion;  Jfukif  tfearH  and  ftukif  ifeasonn^ — This  para 
site  has  a  very  wide  dfstribution,  beinir  found  in  Eurof>e,  Asia.  Africa, 
North  America,  and  South  Ameri^^a.  As  a  general  rule,  it  can  be  said 
that  the  parasite  is  found  on  the  lowlands^ — marshes,  valleys,  ete. — but 
isgeneially  absent  from  tlie  highlands;  and  this  is  in  acrordauee  with 
the  iacts  observed  in  connection  with  the  life  history,  for  the  interme- 
diate host  is  a  snail  which  lives  iu  marshes  and  marshy  districts,  bat  is 
geiierally  absent  from  the  dry  highlands.  Witli  this  same  getieral  law 
of  distribution,  dependent  upon  the  physical  geography  of  the  **ountry, 
we  can  correlate  two  other  general  stateujents  in  regard  to  the  oodtir- 
rence  of  the  ]jarasire,  and  hence  of  tlie  disease,  based  upon  the  humid- 
ity of  the  season — namely,  liuke  disease  is  more  frequent  in  wet  years 
(^*fluky  years'')  than  in  dry  years,  and  fluke  disease  is  more  prevalent 
after  the  wet  montlis  of  the  year  than  after  the  dry  months. 

In  wet  years,  namely,  in  years  of  Ijeavy  rainfalK  the  ov^erliow  of 
water  naturally  extends  the  limits  of  marshes  and  carries  the  snads 
4)ver  a  greater  area.  Furthermore,  the  ground  being  more  m«iist,  the 
eggs  have  greater  chances  f^jr  develcqnnent,  and  the  infection  is  thus 
sju  ead 

An  idea  of  the  fret|uency  of  the  parasites  during  diflferent  months  of 
the  year  may  be  obtained  from  an  examiu'ition  of  fig.  17.  On  this  chart 
Leuekart  has  plotted  the  animals  slaughtered  at  the  Berlin  abattoirs 
during  tiie  years  l.SM.VHl,  according  to  statistics  furnished  by  llertwig. 
The  table  covers  94,^^7  head  of  cattle  and  77,84H  ealves.    Of  the  aittle, 
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aDottt  three  fourths  to  four- tifths  were  infeKte4l  with  tlttkes,  and  of  these 
.%428  were  so  bfidly  infested  that  their  livers  were  eondeiiaiied.  Of  the 
calves,  only  154  livers  werr  eoiidemtied. 

The  table  shows  us  that  the  ]uirasite8  are  preseut  the  entire  year; 
alfio  that  there  are  two  periods  dmiiig  the  year,  tiaioely,  from  Or-iober 
to  January  (liighest  lii  Uettiber)  and  from  Man-.h  to  Aptil,  in  which  the 
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1^,  17.— Ttibnlnr  diAgrftin  of  the  oocnrrencp  nf  the  Cfiinmon  Liv«M'  Flak©  (Fiijiaoffl  hrjtatUa)  dnrtng 
dJffiTPiit  niontha  af  tliy  yrar:  a,  ciilfk-  ft,  »»h*'<»i>;  r,  «wiii*.     (After  I^tickiirt,  188$^  p,  Ml,  Up.  U7j 

livers  are  partienhuly  ififested,  or  so  jdfered  i\h  not  to  be  fit  for  food, 
I  Leackart  has  interpreted  these  ti^'-ures  as  signifying  that  the  winter 
nniximum  ptiinted  to  an  infection  in  the  fall  wliile  the  summer  maxi 
uinm  pointed  to  one  in  early  spnug,  namely,  during  the  wettest  seasons 
of  the  year. 
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Acxor<lhi{jf  to  Lutz  (181*2),  ihihn  and  Katiai  of  the  8iiiidwicli  Islanc 
suttV'T  (ioiiHicit^nibly  fnnn  tkHfioliasis.     la  soriio  parts  of  <->ahu  nearly^ 
iUl  the  cattle  liavo  l)een  destrnyt^d  by  llie  dtsease;  the  sheej)  fix»m  dry 
distni-t^,  iKiwevtT,  are  not  art'ertiMl.     Of  0(»ii  calves  exaniiaed  at  Hojio^ 
Iiilii,  21*8  were  fuiiiid  infested;  of  -M-Sii  cattle,  l^M-i  were  iiilestiMl,  so 
that  about  ftmr-sevenths  of  the  aiiiiaaUs  were  diseased. 

In  tins  ccaiiitry  w*^  have  no  exact  slatisties  c(*veruig  thiw  para.^it 
but  Francis,  ia  writing  np*ni  the  presenre  i»f  the  worm  in  Texas,  si»t 

**that  it  is  exceptioiKil  U*  lind  a  liver  free  from  them 

^^         at  any  time  of  the  year,  and  e8i)echdly  ho  dnrinpr  the 

A    jIw         >^prin^;''  also,  tliat  **!ieifer8  coining  2  years  ohl  mUfered 

@    BJBh        iiHue  that!  at  any  other  age.     Many  of  the  cattle  and 

v^B^        sheep  die,  and  many  of  tho^e  that  recover  <hj  not  thrive 

^^  the  following  summer,  bat  remain  pCK>r  aud  weak  and 

fail  to  breed.'' 


truneainia,  uiit  iirjil 
site  Ami  ciiliirgeiL 
<Al1*^r  L«ttckiirt.)' 
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MoHt  Aijn?ric!iii  snitli*>rs  (IfawHrtll  and  Francis  exee|»tod)  httm 
failed  tu  roni^^iiizo  ilii'  fliirrremo  Imtweeii  thi»  i»pei-i^0  litnl  F. 
matfifa,  bo  it  is  in  ujjuiy  fit^ea  inipusiiiHlr  t(j  d*^terrninr  wlietlier  nn  loittjor  biMl  Uefor© 
bill!  F.  hepatha  or  F.  inafftta.  ar  Imth  sptscirs,  and  un  this  n<-<  oujit  it  is  hii|ioH»tldr  to 
give  the  %>xaet  dintribatinn  t>f  tlic  worms  in  thit*  cotmlry.  Tkat  it  b  fDmiimn  tu 
Texas  is  (ihown  by  Fraoris*  nrti*  I»;*,  and  I  hitve  Ibiind  tbe  i^ame  {mrii»it«  411  it«  com- 
iiuiii  (Atignst,  1893)  in  Tfxaii  cattli?  alntighterod  at  Cbitiago,  I  have  n(»o  foiiad  it  iu 
othc^r  thai)  Texas  riittfts  aUbotigb  1  can  not  ntiiit>  nbere  the  unimiils  came  iroui. 
Law  rofords  F.  kcpativa  frora  sbeep  on  Long  Island,  Cnrtico  in  of  tUv.  opiniciii  tlmi 
F.  hepfitira  is  rar<^  in  the  United  StateSi  Tint  ujiyH  that  in  sbeeji  it  is  *'r«|M>rle<l  by 
ishtM'p  books  and  oowapapiT  iirtieles," 

Time  of  infeciion. — Cyerlach  supposed  that  the  infeetion  takas  pla^re 
only  in  summer  and  fall,  but  the  diagram  (tig.  ITj  d«>es  not  8iip[Kirt 
hiH  view.  Furthermore,  young  Hakes  hav<^  been 
fbuTid  in  February,  point  iug  to  an  infect  ion  in  Janu* 
ary,  Nevertlieless.the  general  rule  will  lad*!  true  that 
in  a  temperate  climate  the  time  of  greatest  danger 
ofinfectitm  is  during  the  sannner  uad  early  falL 

That  the  dnnger  t»t"  iufectitui  gradually  derreases 
in  the  fall  and  wrnt^r  i«  shown  by  the  interasting 
observatiiin  of  Thonnjstliat  in  winter  the  rediae  pro- 
dnce  other  rediae  instead  id'  cereariae,  and  that 
tluke  disease  is  more  fatal  to  snails  than  to  mam- 
mals, so  that  as  the  season  ad%'anee3  the  nuad>er  of 
eereariae  in  the  ttelds  must  vi^avh  its  maximum  and  then  gradually 
decrease. 

In  a  warm  and  moist  climate  the  conditions  tavorable  tx)  infection  will 
naturally  jiersist  longer  than  in  a  cold  and  dry  cliiuat'e. 

iSourve  *tf  infection, — The  snails^  which  form  the  intermediate  host  of 
this  parasite  must,  because  of  the  transmission  of  Huke  di^ea^e,  be 
included  among  the  worst  enemies  of  the  stock  raiser. 


pro,  naturml  »tt«  i 

Leftolmn.) 


»  For  a  more  detailed  account,  »e«  i>txJes,  I884-ir^  pp,  309^19. 
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Leuckart  aTul  Thoiaaa  ex perinien tally  deraoiistrated  tbe  truth  of 
Weiuland's  view,  tliiit  in  Kiirope  the  iutermediaUi  liost  for  tliis  fluke  m 
a  atuull  swamp  sunU  [Limnaen  tnniviitula).  Leo<*kiirt  ;*Lso  showrd  tliat 
the  rediae  (but  not  the  eercariae)  would  develop  in  the  youii^  of  another 
speeies  of  siuifl  { L,  pvretfnt)^  wml  ijnite  rei-eutly  Lntz  (1H02  aiid  IHIKV) 
has  shown  that  in  Oaliu  innl  Kauai  (Sandwich  lalandj^j  two otljer  snails 
may  serve  in  this  eaparity 
(L,  otihucnsiH  Sonleyet  and 
X,  rubeUa  Lea).  In  the  ease 
of  L,  (HthuennH,  Lutz  states 
that  '^the  infection  can  take 
plaee  only  in  young  speci- 
mens/' No  1 10  uf  theso  fiair 
very  closely  alli*5Ll  Rpe tries  are 
recorded  for  America,  and  yet  we  find  F,  hrpntu-a  in  both  North 
Arnerira  and  Snuth  Americ;i,  so  tlnit  weuiust  either  have  on  this  conti- 
nent some  other  species  of  snail  whi<h  nniy  ai*t  as  intermedinte  host, 
or  some  of  the  species  dest^ibed  in  America  must  be  identical  with 
some  of  the  above  name*!  forms. 

The  forms  which  would  especially  fall  under  suspicion  are  L.  hfnHffL^ 

8ay,  in    North    America,  and    L, 


it  jb   c.     cl      e,      f        £     h.    i-     > 

Fm,20.— Ziw«<M<»  humUi$,  nutiiral  Bixe  atid  etilargetl. 
{Aftur  Bin  Hoy  I 


I 


4^  iS> 


viator  Orb.,  iu  Bouth  Ameiiea, 


Fie.  tl.—IAmna*9  oaftfMnJnX  nilnral  sizo  aoil 
Ur|;e<).    (After  Sonkyei.) 


ft      ,«-     ^ .„,.„„.. ..„_ 

^P  \  th(?  unpKtioii  :i^  to  u  ht*llierttn!se  foniiB(/A 

ti muahila,  L.  perttjrtt,  L.  oaiittintth,  L,  ru- 
bi'Ud,  l,  humifhftitnl  L,  (^iiilor)  rufireaeiit 
8i\  wcll-estjiblisbfd  aperiifs  or  no!,  as 
that  in  a  lUEitter  for  viiiicholoirigts  to  ilecifte.  StrftireU  to  8fty  tlmt  flrH^fialists  in 
concholorjy  bave  ilescribiMl  miailfl  iiD«ler  tll<^H«  iinriies ;  tbait  Ibe  fornig  are  all  wo  very 
plosely  related  tlmt  a  zoologist  wotiM  not  .finiiijit  a  very  grave  olTeuBe  tipiiost 
nyHteioatir  zoology  if  tie  wen*  Xn  eonsiiler  them  an  varietk^H  of  two  or  three  npcciea; 
tlmt  the  Ibrma  described  iiml«r  the  iiaiiie»  L.  ifHunttuhi,  [..  (HihuetmiH,  a  nil  L.  ruhrUa 
are  known  to  serve  as  iiit«rrneihatt^  hmi^  for  the  iiaiaaite  now  under  dis'^asijioii;  that 
m  Europe  the  rediae  (but  not  tbf^  <er- 
eariae)  develop  in  /..  pcref/rn,  and  that 
it  IH  probable^  tboTitj;b  not  denioiiHtruted 
jM  yet,  that  A.  humiih  i»  iirU'rm«diate 
host  for  North  A  flier  left  and  L.  vitttitrloT 
S«mtb  America. 

TrmtmenK — Hyijiene  mast  play 
a  murli  more  important  rule  in  the 
treatment  of  tliis  disease  than 
tUerapentics,  for  *%inle  the  knowf 
ed^r  of  the  lif*'  history  of  the  parasite  shows  ua  how  we  may  t^uu-ertaiQ 
extent  lu^event  the  disease,  no  dni^^  is  known  which  can  be  relied  upon 
to  kill  the  tkdies  or  dislodge  them  from  their  hnbitat.  A  ^reat  many 
drugs  have  been  tried  in  the  hope  of  accomplishiug  this  end,  but 
althotigh  some  antlmrs  refOTtimcml  the  usi*  of  aothelminthit-.s,  most 
writers  admit  thiit  such  drugs  are  practicaHy  useless  in  this  disease, 
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and  tbfit  the  oiily  treatment  practicable  is  to  ose  stinuilantB  and  tonics 
(varituLs  iron  salts,  waloiit  leaves,  pepper  in  alcoholic  drinks,  calaiim^, 
etc.),  with  good  Domisldiig  food,  such  as  Inpioe  seeds,  hipine  bay, 
roasted  oialL  linseed  cakes,  oats,  bran,  etc  ri<*h  in  protein,  in  order  to 
btiild  np  the  system  and  carry  the  auimal  through  to  the  fotirtli  sta^e 
of  the  disease,  when  the  flukes  will  die  or,  as  some  authorities  stat^, 
wander  ont  si>ontaT\eously ;  arid,  in  case  the  pathological  lesions  are  not 
too  great,  the  live  stock  will  have  an  opportunity  to  recover.  Many 
autliors  recommend  astringents  and  diuretics  (salt,  juniper  berries^  tur- 
pentine, etc.)  to  meet  the  hydropic  complications. 

The  following  are  some  of  tlie  formulae  given  by  various  authors  far 
fascioliasis  in  sheep,  aud  the  same  medicaments  may  be  used  for  this 
disease  in  cattle: 

(1)  The  following  is  advised  by  Delafond.  Make  into  a  paste  with 
water  aud  allow  to  ferment,  then  bake  in  au  oven.  Give  morning  and 
evening.  In  about  fifteen  days  this  bread  is  said  to  produce  improve- 
tuent 


Mixture. 

Metric. 

ApiJrrixiiuale  cHpiivftleotR. 

AToirdupota. 

loiporiiil  troy. 

U  Df I  n  'Aaecl      'M'  b  e  a  t 

1  Vlogmni.. 
1  kflugram.. 

21  Doondi 

2  7  liOUndtl      *              ' '     ^^  TMknn^flL 

meal . 
OftTmuMl    

4?  (HIUDllfl 

2i  ]HJUtldH ,  »  ^  -  - 

5  3  BKi'UnilB  ...  .^..,,, 

5.3  pouiwJ*-                J 

3,7  poundA.                ■ 

483  graiua.                  " 

4«3Eraliift. 

2,(m  grain  ftr^ei 

Hurli'V  uwMi  .... . 

2,7  jioundii ,,..,.-.». 

STih*li«to  of  iron 

1  ouiic«^  US  grains  .-. 
7  uuiioi'fi24  grain R  ,» 

ASi  ^j^iun .. ...... 

483  ff rains  ..... 

Tftblfttftlt 

B,m  gr«iD«  =  6t 
oanotMt 

(2)  Tbe  following  is  Hauber's  lick  for  100  sheep: 


MiittoJ*. 

M«trie. 

A]i|mixJiii»to  «qiiiT«leiito. 

AToirdupoiji,               Ap<itbc««iefl\ 

Iiii1>erl«l  twf . 

SttlpliMte  of  Iron 

OoHiljod  oatH  .»,.,... 
Roiwlwl  bark^v  malt , 

5WlgnuM... 
20U(«rs  .... 

S onncM 50  graliu  < .   920     grainfl=?1.7 

uimcea. 
17  ouooett  279  gnliiB.   7,71&   graiiiasl 
i      pound  4  ouuees. 

214quArta,IT.S tlj  .iuiul*,rr.8...,. 

*ili  ciuarta,  U.S 21 1  iiuarta.  U.8  ,.,.» 

B-i«     gralii«  =  1.7 

oil  ti  ceil. 
7.7l«i£raliia^lpoiilii| 

4  011UCM. 
17|  qwArti!*  iiniwri*l 
17|  quAftA.  imprrinl 

(3)  Tbe  following  is  Hauber's  liek  for  50  sheep: 


MlxtllF*. 

Httarie. 

Approxfniate  equlvilAiita. 

A^olrdupola. 

Ap«th©CArii«%               Imperial  troj. 

Sulphate  ofiron... 
PowdiTMl  juniper 

borrifa. 
Oeoiiai] ,. 

QfiiM    .... 

SOgmiDa. 

MW  gratua. 

20Uter«... 

1  oaoce  2S  grmina  . . 
17  (Muu^ea  279  grain  H . 

17  onm»B  379  grains. 

I^Sgraioa 4fl3|cr»llia, 

7,716  Brftiiii  =  lp0uud     7,710  gT«ina=l  panai 

4  ount'^-**.                          4  uaurea.                   | 

7Jiafcrriiifia  =  J  pound    7.71«  gniina:=l  poital 

4  CHJtlC*«,                                         4  UQUCMW, 

21|  quarta,  TJ.B 17|  «|tiana,  ImiierteL 

(4)  The  following  Ifrk  for  300    sheep  is  highly  indoreed  by  flome 
authors,  but  not  considered  of  much  value  by  Ziiru*    A  portion  of  tbiA 
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mixture  is  given  every  other  day  for  awhile,  and  then  once  every 
fourteen  days  through  the  summer. 


Mixture. 


Powdered  lime 

Powdered  table  salt. 


Metric. 


Approximate  equivaleuts. 


U.  S.  apotlieca- : 
ries\  or  wine  '  Imperial  tro3*. 
meattare.       I 


5  liters  . 
10  liters  . 


5i  quarts 

lOj  quarts  . . . . 


4|  quarts. 
8|  quarts. 


(5)  Mojkowski  reports  good  resalts  iu  treating  sheei)  twice  a  day  for 
a  week  with  0.7  to  1  gram  (metric)  of  napthaline  (=7.7  to  15f  grains 
apothecaries'  or  imperial  troy). 

(0)  Ziirn  suggests  the  following  to  be  mixed  and  given  to  cattle  in 
four  doses  in  two  days : 


Mixture. 


Powdered  wormwood.. 
Powdered  calamus  root 
Sulphate  of  iron 


Metric. 

90  grams.. 
90  grams.. 
15  grams.. 


Approximate  ecinivalents. 


I 


Avoirdupois. 


Apothecaries'. 


I 


3  ounces  76  grains. 
3  ounces  76  grains. 


1,389    grains  ==z  2.89 

ouoces. 
1,389     grains  =  2.89 

ounces. 
i  ounce 231.5  grains 


I 


Imperial  troy. 

1,389   grains  =  2.8!^ 

ounces. 
I,'t89    grains  =  2.89' 

ounces. 
231.5  grains. 


(7)  Bunk  advises  30  to  60  grams  (=1  ounce  26  grains  to  2  ounces  60 
grains  avoirdupois =463  to  920  grains  apothecaries'  or  imperial  troy)  of 
benzine  as  a  daily  dose  for  each  steer,  to  be  given  in  mash. 

The  butcher's  knife  will  be  found  a  much  more  practicable  means  of 
treatment  than  any  of  the  prescriptions  given  above,  and  the  earlier  in 
the  disease  that  the  animals  are  slauglitered  the  better  condition  they 
will  be  found  in.  In  the  early  stages  of  the  malady,  as  was  seen  above,^ 
there  is  a  tendency  on  the  part  of  the  animals  to  fatten,  due  possibly 
to  the  increased  flow  of  bile  and  the  consequent  acceleration  in  diges- 
tion, and,  according  to  several  authors,  this  fact  has  been  taken  advan- 
tage of  by  certain  sheep  dealers  who  have  purposely  exposed  their 
flocks  to  fluke  infection  in  order  to  fatten  them  early  in  the  season. 

In  the  case  of  cattle  infected  with  F.  hepatka  it  will  scarcely  be  nec- 
essary to  take  such  strenuous  precautions  as  with  sheep,  for,  as  already 
stated,  the  disease  is  by  no  nieans  as  fatal  to  cattle  as  to  sheep;  in  fact, 
in  the  vast  majority  of  cases  the  presence  of  the  parasites  in  cattle  is 
not  recognized  until  after  the  animals  are  slaughtered.  This  must  not, 
however,  be  interpreted  as  meaning  that  the  disease  in  cattle  may  be 
ignored,  but  merely  that  the  disease  in  sheep  must  receive  much  more 
prompt  attention  than  the  disease  in  cattle. 

If  sheep  are  pastured  in  the  same  region  as  cattle,  the  presence 
of  this  parasite  in  cattle  becomes  doubly  important,  for  in  this  case  the 
diseaiiie  will  be  spread  to  sheep  and  may  ('ause  heavy  losses.  rromi)t 
measures  to  sui)press  the  disease  and  isolation  of  the  infested  cattle 
should  accordingly  be  resorted  to. 
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Prerfmth^e  metis i£rett,-^Fov  an  excellent  iiinl  more  ^letailed  acoonn* 
%\nt  iireveiitive  iiiwisiires,  t\m  rejider  is  referred  to  Thomas  ( 1883,  pp. 
29(>-305),  of  wlii«li  the  greater  part  <»f  tUe  ft>ll(>wii»j^  is  a  suininary: 

As  si*eii  fnmi  the  lilb  histi>ry  of  the  parasite^  four  eontlidoiis  are  nec- 
essary fnr  the  pro|>a;4atioii  c»f  fcliiH  dinease  in  any  i^fiveii  distriel,  namely : 
(1)  The  presence  of  Hiike  egj^s;  (2)  wet  grouud,  or  water  daring  tlie 
wanner  weather,  in  which  the  eggs  may  hatch ;  (3)  a  ami  il  {  L.  iruncatula^ 
or  certain  <>ther  speeiesi;  wineh  will  serve  as  inti*rniedhUe  host;  (4) 
herbivorous  animals  iniist  he  allowed  to  feed  upon  ttie  infected  pastures 
without  proiJer  i^reraiition  being  taken  to  prevent  infection*  Destroy 
any  one  of  the>e  conditions  and  tliike  disease  will  be  destroyed;  cm>ii- 
trol  any  one  of  these  conditions  and  the  disease  will  lie  eoiitraUed  iu 
etpial  measure. 

These  tHiuditions  ujiiy  be  coutrolled  or  held  in  check  by  the  following 
nH'ans: 

(1)  Ti>  prevent  the  mitltering  of  egffs  itt  the  fields: 
[a)  In  baying  cMtle  or  sheep,  do  not  purchase  any  from  a  linkyberd, 

as  they  may  introduce  tlie  disease  U\  your  farm. 

{h)  If  animals  are  tlukciL  send  those  which  are  most  affected  to  the 
butcher  and  ])lace  the  others  on  dry  ground. 

(f)  Destroy  the  livers  of  the  slaughtered  duked  animals*  or  if  used 
as  Jbod  tor  animals  (dogs,  etc.,)  tliey  slioiihl  lirst  be  c^*oked  in  ordi*r  to 
kill  tlie  eggs;  if  this  |ireeautiou  is  n<^t  taken,  tlie  fresh  eggs  will  pi^s 
through  the  intestine  of  the  dogs  uninjured  ant!  be  scattered  over  fleMs. 

(f/)  Manure  of  tluky  animals  should  never  be  idaced  upou  w*et  ground* 
It  is,  liov%"over,  uot  dangerous  to  use  such  manure  upuii  dry  ground. 

(f)  **  As  rabbits  and  hares  luay  introdui^e  the  disease  into  a  district, 
or  may  keep  up  an  infet^tion  if  once  introduced,  these  aniuials  should 
be  kejjt  down  as  mu4-ii  as  iiossible."     This  is  not  always  practicable, 

(/)  Where  animals  very  heavily  infested  with  dukes  have  pasture4l 
on  a  given  piece  of  ground,  some  one  should  go  over  the  field  with  a 
si)ade  auil  spread  out  the  patidies  of  uianure,  so  that  it  will  dry  rtMiro, 
rapidly,  and  thus  the  eggs  may  be  more  quickly  destroyed.     A  spadi 
fnll  of  lime  or  dust  will  aid  in  drying  up  the  manure  patches. 

(g)  r^Ianure  of  tluky  animals  should  uot  be  stored  where  it  can  drain 
into  jias tares. 

(2)  To  routrol  the  Hecond  condition^  i.  c,  marnkp  fjroitnd: 

(fi)  The  marshes  should  he  drain€*d.  if  possilde,  so  that  the  snails 
may  be  gcdtcn  rid  of, 

{b)  It  has  been  noticed  that  sheei>  which  t»asture  on  salty  marshes 
are  not  tluked;  accordingly  dressings  of  salt,  to  whi<di  lime  may  l>e 
ad<led,  slionhl  be  spread  over  the  pasture,  as  salt  and  lime  will  destroy 
the  embryos,  the  eucysted  cercariae,  an<l  ttie  snails.  May  to  August 
are  the  liest  months  for  scattering  these  substances. 

Lime  will  destroy  the  grass  for  iTumediat-e  use,  but  will  hi  some  e 
be  advantageous  to  the   snil.     The  farmer  must  decide  for  himsel 
wlieiljer  he  should  use  salt  alone  or  lime  and  salt. 
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(c)  If  the  iiiaraliy  ground  can  not  be  controlled,  place  the  animals  on 
higher  ^roniuh 

(3)  To  dtstroy  the  snail, — Thia  may  be  done  by  draining  the  fields, 
thus  dei>riviug  the  snails  of  the  i-oiiditious  necessary  for  their  develop- 
ment, uT  by  the  free  use  of  salt  and  lime, 

(A)   Ovneral precantkms  to  he  taken: 

(a)  It  is  known  that  wait  will  kill  the  eereariae;  aet*ordin^ly  if  salt  ia 
given  to  the  aniniaU  they  stand  a  better  ehaiiee  of  escaping  hepjitic 
infeetion,  even  if  the  germs  are  swallowed,  not  only  because  this  sub 
stanee  kills  the  yoimg  Jlnkes,  but  because  it  aids  the  animals  iti  their 
digestion.    The  following  experiment  is  interesting  in  this  eonneetion; 

vV  1 J 11  tuber  of  unmfei'ted  sheep  were  selected  jiiid  divided  into  two  tiookn.  then 
pjiicrd  upon  pustnra^rr  which  wjis  kruiwn  to  be  hifeetod.  One  llork  rDOjived  uo 
Npeciul  attriitioii^  while  the  h1i(m^j>  of  tho  f*lhrr  dock  wcr«  fed  n  ^uurter  of  an  ounce 
of  common  huH  well  inLved  with  1ml  f  a  pint  of  oats  every  day  that  tht'y  wen-  on  the 
pa^Htiirta;  Init  when  ftnl  upon  turnips,  vi"tcliei*t  ott*^  the  allowame  of  Halt  and  corn 
[^loattt]  was  not  ^iveu.  The  (irnt  Hock  were  »o  infected  with  tlukes  that  tbey  ronkl 
not  he  kept  through  the  winter,  while  the  seeond  Iloek  waa  (jiiite  ftoimil.  The  corn 
[=c»jits]  and  Hiklt  hiid  vxmt  iihont  3r.  (75  ceots)  ]»er  head;  tlie  jirotit  was  nhont  50«, 
($12,50)  per  head,— T,  V.  llEAin,  WoHtern  Morning  NewB,  < :)ctt»her  14,  1882. 

(b)  A  daily  alhiwanee  of  dry  foijd  should  be  given. 

(r)  If  fields  are  overst4K'ke(l  the  iinimals  will  be  obliged  to  g^raze  very 
close  to  the  ^rimnd,  and  will  thn8  be  njore  liable  to  become  infected; 
aec4irdinjti:ly,  in  ord<^r  to  [»re%'ent  this  dt^e  grazing,  hehls  slionid  not 
be  overstocked. 

{il}  Animals  should  not  be  left  too  long  upon  the  same  pasture. 

(e)  KaLsed  watertanks  should  lie  plaeed  in  the  i>asture.s  so  that  the 
herds  will  not  be  forced  to  drink  front  pools,  etc.  As  it  is  diifieult  for 
snails  to  get  into  sueh  drinking  tanks,  there  will  be  Uttle  fear  uf  iniec- 
tioui^  from  tanks  of  this  sort. 

ABATTOIR   INSPECTION. 

Fluked  anhtitth  an  food, — If  only  a  few  flukes  are  found  in  the  liver 
and  these  have  not  <'aiisrd  any  extensive  pathologiral  rhanges,  there 
seems  to  be  no  valid  reason  lor  eon^lemning  the  entire  organ  as  Ibod, 
f€>r  the  eggs  w*on!d  be  [lerfeetly  harmless  if  eaten;  the  adult  parasites, 
if  swallowerl  alive,  might  clause  some  temp<n^a ry  injury,  Imt  as  liver  is 
well  eooked  ill  this  eountry,  there  is  st-areely  any  (4ianee  tlmt  the  adult 
worm  would  Iks  swallowed  alive;  if  the  pathnlogieid  ehange  is  c<m lined 
to  a  [Mil  tir>n  tyf  the  livei%  thnt  pru'tiou  ean  be  cut  out  and  the  rest  may 
be  used  for  food;  in  casr  of  a  general  eirrhosis,  or  in  ease  of  sujiptnat- 
ing  inJlaiu Illation  of  thi*  tissue,  eaused  by  the  wandering  of  tinkea 
thr<mgh  the  same,  the  liver  slionhi  be  (condemned  to  the  tank.  There 
is  generally  no  partieular  alteration  to  be  noticed  in  the  tlesh  of  tluke4 
cattle,  unless  the  livers  are  very  far  gone,  in  which  ease  tlie  meat  is 
more  »*Habby'*  and  lighter  tlnin  usual  In  the  ease  of  badly  tiuked 
sheep,  the  tlesh  is  of  a  veiy  poor  ijuaiity  and  contains  but  little  nour- 
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isliment;  it  is  pule  and  ^*tlal>by/' and  atrcordin^  to  European  aalnS? 
it  nlionld  imt  be  placed  on  the  market  in  ease  tlie  ^beep  have  pattsad 
Gerlach's  sea)nd  i^tage  of  the  disease. 

JURISPRUDKKOB. 

In  this  country  we  have  no  general  laws  protecting  a  j>er8on  in  case 
hi^  Iniy!^  linked  animals.  In  Germany,  Anstrin,  and  SwitztTland  c^er- 
tain  laW8  protect  the  bnyer,  ho  that  if  tinke  disease  .shows  itnelf  iii  a 
Itoek  within  a  stated  time  at^er  purchase  the  o«7ntra<t  is  void. 

THK   COMMON   LTVKE   FLITKE   IN   MAN. 

This  panisite  is  rare  in  man,  only  about  twenty  cases  being  on  reci»ril 

of  its  presence  in  the  bile  ductn.     It  ih  not  at  all  impossible  that  the 
parasites  described  as  Hijatiit^rhHinn  mmtirKm^  iHaU^mnm  omli  hutnani 

{D.oph thai miMum), fkud  MonoHtmnum  lentis  areyonii^ 

erratic  liver  llukes. 
The  Huke  may  produce  seriona  trouble  in    man, 

whicli  nuiy  result  fatally. 

VAttlETIES  <»F  THE  COMMON    LIVER  FLUKE, 

Several  varietien  of  tli©  Comui*>u  Liver  FJukw  liave  b«M30 
deicribed  liy  ilid'eri'iit  Mulliorat  au«l  altbuiii^b  tht^y  liuve  tioi 
yet  l>i!eti  rucurdtHl  iu  tbiei  ctiimtryi  they  should  be  mootioiH  «l 
brieriy  iu  tliia  re|H»rt: 

Fkj    23— Tlie    Xtirruw     ^''^  ^^^  NARROW  LiVKR  FloKB  {FmHi^Ui  htpatica  aitfiurM)  nr 
Liver  Fluko^Awtfi^Itf  SENEGAL  CaTIXB  AKU  MaN  (f). 

ht'pa.  t  ica  a  n^  u^^ta)^  UNi- 

ur»Ui^«(orlgii.ul,  [Flg-.23«ida4.: 

frotu  ouewf  theootype  ,  ,     ,   .       ^     ,, 

«p«icltii«iis>.  Thia  variety  uaa  recfutly  bet-n  viewer i bed  by  KutUioI  (1k<5^ 

p.  338)  from  siiecimeus  taken  fnuii  <mff le  «)augb(erct«l  lit  SU 
Loiiitt,  Sem^i^fiiL  Blfinehard  (ISjr*,  p,  133)  thiriku  it  identii'ul  with  Fascinhi  gif/nntiea 
(s*3t^  p.  VA)  uf  the  ginitri^.  He  iil^u  rotinkk^rs  it  idt'iitical  with  a  pikraniU;  expoi  tonitt^d 
by  a  Frouch  naval  ofllcer  in  Brazil  aud  recordi^d  hy  Gonvwi  (l*^&o),  8e<^  also  the 
next  viirit*ty, 

(b)  Thk  Egyptian  Lfvier  Fluke  {FoMciola  hepatiea  at^yjiiUtea)  or  Bvm^AUi  AXtv 

t'ATTLK. 

(Figs.  25  ttud  2fl.I 

This  paraiiit*  wae  originaHy  described  by  Loosa  (1896,  pp,  3:i-36,  192)  ««  •  vnrioty 
of  tim  eoujuioD  Utike,  Imt  he  baa  recently  Htitti'ii  to  us  that  he  \h  now  iucHiiisd  to 
look  nimii  it  an  a  iliHtiiiet  apeeiee.  He  found  the  piiranite  in  the  li%er  i»f  CnjiMle  (  /»«>♦ 
hiuruit}  and  buftalo  ( Ikm  hubtiih),  Blain'Uani  i  IHlKi,  p,  7:13)  evidently  cimsidtT^  tUtu 
lornt  iib^ntical  with  both  the  narrow  fluke  (F.  hcpatUa  aitffuata)  and  the  giiiul  lliiku 
{F.  gigattimif  p.  49). 

(c)  Thk  rVjMMOX  LiVBB  Flukk  (F««ei»lii  hejMiica  eovfoir)  ov  OmsocA  Pto«i, 

SrNOX^'MY, — DMiomnm  variar  Honsino,  18iK>j  Fatcialn  kejmtioa  vmt.  mriat  (Soueina) 
Botn*ino>  1896. 

Sonnini)  tlmrribed  this  parasite  fiiHii  the  LTninoa  pig  M  a  distinct  upeciee,  bttfc  lie 
DOW  believetf  it  to  be  a  vuitety  of  the  ('oinuioo  Livtjr  Fluke. 
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3.  The  Glaxjt  Liver  T]uk.G  { Fa«oi<}la 
giganiita)  of  Giraffefl,  Cattle  (?), 
and  Man(?). 

[Fig.  27. J 

SlTfONTMY.  ^Fasdula  ifitfanUcc  Cob- 
1>u](lf  1850;  Diilowam  giffaitteum  I>ie<6- 
iti^,  185H;  Disfoma  hepitticHm  ex  p. 
of  Uorv  nit*  and  van  Benedeu,  1858  j 
Fa-Bciola  tjitja « tea  C'obbol4 » 185L» ;  *  UtdO' 
ooelitim  giijanteum  (Dieaing)  8t.<>»siob, 
1892  ex/p. 

Bi nijoiiitAPH Y. — ^For   bibJiugraphy 
ami  t"<biiicul  <li»- 
cuasioDf  see  Stile». 
1894-95,   pp,    13»- 
143, 

Host.  —  Gimffe, 
cattle  (f),  JUiclman 
(f).  (8e«pp.  137^ 
143. 

TliiBparatiittiwaia 
di^etribod  from 
spt'eimetiB  taken 
ID  Kuglaod  from  a 
giraUt^  belonging 
to  ji>  traveling  iiieu- 
agerie,  fibinchard 
(1895,  p.  733)  be- 
lifjvea  it  identical 

ivitb  tbe  narrow  fluke  (p.  48)  and 
evidently  aleo  witli  tlie  Egjptiftu 
fluke  (p.  4*<). 


Fio.  25.— The  Egyp- 
tlfto    Liv«r    Ftuke 

aegyptiacau  drawn 
from  ono  of  Luois' 
epecimetiM,  natund 
■ise  (original) .    See 


4.  The  Iiarg:e  American  Fluke  {Fat- 
ciola  magna)  of  Cattle  and  Deer. 

[Fi^tH.  28-35]. 

For  aiiatomiciil  ebanicters, 
compare  tLgs,  2t#  and  M  witli  key, 
p.  21. 

Vernacular  namhh,— Engliab,  The 
Large  Americ4tH  Fluke,  The  Grand 
FJukt;  German,  Dtfr  grouse  amerikan^ 
ucke  Leberegel;  Frentdi,  Grand  Dis- 
|0M«;  Italian^  Ditimna  grandtj  Disioma 

Stnon  YM  Y,  —  THstomum  magnum 
Baasi;  1875;  Fasohla  onmo^a  Ua^all^ 
1891;     F,    am^canii   Hassall,    1891; 

FtO.  24.— Tb<»  If  arrow  Liver  Fliike  (F^ateiola  h^atica  angiiMta),  en-> 
larjr«cl  ti»  nhuw  tb«  outttomlcftl  okanMiterv:  a,  mcf^tj&biUaiQ ;  i^  In. 
t«»tiDe  m,  moiiUi  with  ot»{  tucker ;  o,  ovury ; p,  phatyng^eal bnlb ( 
^  ithfill  |rUn<}^  t,  prnrnii«1y  brmn<;hed  tentit^leM-  u.  nt«nu;  ra, 
vagina ;  vg,  profnAely  braiiclifMl  Titeliogeno  gUnde.    S«e  p.  48. 
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DifU^mnm  texanicum  Fratjcis,  1^1;  D,  amerioanum  (HikSBall)  Btilea,  1892;  Fageiola 
ma^na  (Basiii)  Stiles,  1894. 

BmuoiiRAPHY, — For  biblioj^aphy  and  techeical  diacaseiont  ae«  8tilf«  (1894-1895), 

Ho8Tj?. — C^ttle^  deer,  and  other  aniuiak.     (  Seo  pp,  137-1130 

Gkograpfiicaj,  uiSTHiKUTiox. — North  America  (Ti^xan,  Arkanaaa,  Indian   TtjTri- 
tory,  Californta,  Iowa,  IlliDoia,  New  York,  and  probably  else- 
where) ;  Europe  (Italy ). 

The  Largre  American  Fink©  appeatrs  to  be  more 
frequent  in  this  country  than  the  Ro-eaUed  Comnioii 
Liver  Fluke,  altbongli  this  opinion  is  tbe  result  of 
general  impression  from  abattoir  inspection  rather 
than  a  view  based  apon  aetoal  statistics.  The  para- 
Bite  was  first  deacribecl  by  Bassi,  who  found  it  pro- 
ducing a  fatal  epizootic  among  the  deer  of  the  Royal 
Park  near  Turin,  Italy,  where  it  is  supirosed  to  have 
been  introduced  with  im portent  Wapiti  from  North 
America*  Dinwiddie  has  fonnd  that  in  some  counties 
of  Arkansas  pnwtically  all  tbe  cattle  are  infected 

with  this  worm,  and 
for  years  the  livers  of 
c  a  1 1 1  e  from  certain 
districts  have  been 
unfit  for  use.  As  tbe 
infected  area  fell 
within  thecattle^fever 
district,  some  persons 
erroneously  tbongbt  that  the  changes 
pro4inceri  in  tbe  liver  were  due  to  Texas 
fever.  Fortunately  this  8pe<'ies  (so  far 
as  known)  does  not  occur  in  sbtH^p,  and 
on  that  account  it  must  be  looked  upon 
as  of  less  importance  than  the  common 
fluke. 

Leidy   (1891)    tlioM'i'^    this    species 
identical    with     '*  I>i»tomum     <jramum^'^^ 
which     occurs    in    man,    and    8tossich 
(189L*)  considered   it  identical  with  fclie 
giant     duke     Olndovoelium     (fiffanteum 
{  =  Fasciola  giffantiea)  of  |«:iratfe8. 
^i:!;i^^?::^.ZZZtJ^:       W^  A«^»-,._Tbe  e«m,>lete  life  bn- 
«yateiD  «D(i  iMJctJibniwin.    v  2.  (After    tory  of  this  parasite  has  not  yet  been 
Stiles,  i»4,  phSM,  fig.  2.)  experimental ly  demonstrated,  but  as  tbe 

species  is  so  closely  allied  to  tbe  Common  Liver  Fluke,  it  will  un- 
qnestionably  be  found  that  the  life  cycle  agrees  with  tViat  given  for 
Famolu  hepafica  (p.  30). 

Upon  several  tlifterent  occasions  experiments  have  been  instituted  iu 
this  Bureau  to  trace  out  the  life  cycle,  but  the  snails  we  have  collected 


Fig.  38 — The  L^rg© 
Aiuerican  Fluke  (/'a*- 

»ite  (original). 


^■^ 
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in  the  locality  of  tbe  Distiict  of  Golunibia  have  thus  far  not  taken  the 
infection. 

JEgg.— The  eggs  (fig.  32)  of  F.  magna  can  hardly  be  distinguished  from 
those  of  F.  fiepatica.  In  general,  however,  they  are  slightly  larger.  In 
F.  hepatica  tliey  vary  from  0.105  mm.  to  0.145  mm.  (rarely  0.172  mm.) 
long  by  0.003  mm.  to  0.09  nmi.  broad.    In  F.  magna  they  vary  from 

0.109  mm.  to  0.168  mm.long 
by  0.075  mm.  to  0.096  mm. 
broad.  The  structure  of 
the  egg  agrees   perfectly 
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with  that  given  for  the 
Common  Liver  Fluke,  so 
that  adifferential  diagnosis 
in  faecal  examinations  is 
impossible.  Upon  several 
different  occasions  we  have 
raised  the  — 

Miracidium  (figs.  33, 34), 
which  agrees  with  the  cili- 
ated embryo  of  F.  hepatica 
(see  p.  32).  It  is  covered 
with  a  ciliated  epithelium, 
and  upon  its  anterior  end 
is  found  a  papilla  in  which 
an  opening  is  perfectly  visi- 
ble. This  opening  leads 
into  a  thin  string  of  tissue, 
evidently  a  rudimentary 
oesophagus,  ending  in  a 
double-lobed  body,  which 
from  homology  with  F, 
hepatica  represents  the 
rudimentary  intestine.  Im- 
mediately anterior  of  this 
is  situated  the  ganglionic 
mass  with  the  two  cup- 
shaped  eye-spots.  In  the 
posterior  ])ortion  of  the 
body  a  number  of  germ 
cells  can  be  distinguished.  The  movements  of  this  embryo  agree  with 
those  of  F,  hepatica.  The  size  varies  according  to  contraction,  but  in 
general  it  may  be  given  as  0.15  mm.  long  by  0.04  mm.  broad. 

Sporocyst^  redia^  and  cercaria, — For  a  description  of  these  stages  (not 
yet  known  for  F,  ma^gna)^  see  pp.  32  and  33. 

The  disease, — The  remarks  upon  this  subject  on  page  36,  under  F* 
hepatica^  will  apply  in  a  general  way  to  this  parasite  also.    The  large 


^hm. 


Fig.  30.— Macerated  speoimen  of  Large  American  Flake 
{JFoidola  magna),  %)io\r\xkg  tbe  anatomical  characters:  a, 
aoetabulam;  m,  moath  with  oral  sacker;  o,  ovary;  p, 
pharynii^eal  bulb ;  «,  shell  gland ;  t,  profusely  branched  testi- 
cles; r^,  profusely  branched  vitellogene  glands.  X  2. 
(After  Stiles,  1894,  p.  236.  fig.  3.) 
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flnlce  appears  to  be  more  dangertnis  for  cattle,  however,  tlmii  the  com- 
mon flnke.  According  to  Frant-is,  many  cattle  clie  from  tlie  eflects  of 
the  common  Hnke,  and  those  which  recover  do  Tiot  thrive  the  tbllowiiig 
snmmer,  but  remain  poor  and  weak  i\nd  fail  to  breed — remarks  which 
if  well  foiinded  tV>r  F,  hejmttea  would  apply  in  a  still 
greater  degree  for  F,  mafjna.  Heifers  cniidofir  2  years 
old  suffered  more  than  at  any  other  afje.  It  i.s  stated 
that  the  large  Ihike  hiis  caused  disease  amorifr  the 
dairy  cows  in  Califoroia,  and  Francis  is  said  to  luive 
investigated  an  outbreak  in  Texas  where  the  loss  ran 
into  hundreds  of  cattle.  In  the  Italian  outbreak,  the 
disease  corresponded  with  fluke  disease  of  sheep*  and 
reached  its  highest  stage  during  the  winter  auil  spring. 
Bitting  (1895)  records  thike  disease  in  cattle  for  Flor- 
ida, but  attribntes  it  to  the  common  duke. 

Symptoms. — See reiuarks utuler  F.  hepntiia,  ]>p,34— 30. 
Patholoijij, — The  pathological  changes  brought  about 
by  this  form  have  never  beeu  studied  in  detail,  but 
the  earlier  changes  will  doubt- 
h?ss  agree  with  those  described 
for  F,  hepaiiea.  In  heavily  in- 
fected livers  there  is  a  nmch 
greater  ti*udency  to  the  Ibrma- 
tion  of  large  cysts  in  the  liver,  in  whit^h  several 
parasites  are  present.  IHuwiddie  has  described 
a  post  mru tern  as  follows: 


I 
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Fta.31,— A  SPTtion  of 
the  €u(Jck-  of  Lurge 
A  m  e  r  i  c  A 11  Flnka 
(Ftueiala  fita^na)i 
fihowing  tlio  Kplii«ii, 
<Aft«r  Stl]««,  IBM, 
p,  227.  fig.  7.) 


App«natly  in  /^ixKi  henlth  uml  fair  butcheringcimditiou. 
The  ^'fatcaid'*  fc*<^eu  on  first  opeDiiig  fliu  aTKUiiueTi  aa  a 
hirge  dhoet  was  dotted  with  black  eptit«  and  Htreaks, 
Lympliatic  glAnd«i  cm  tln'  couca  ve*  snr- 
face  uf  thi^  hvor  wtTe  mucb  nwnUi^o 
ttiid  blutrk  ill  luior.  The  \\xvt  vi^i 
was  enlarged  and  darkened  on  the 
sarface^  with  a  mimber  of  proiiihiL»nt 
elovatiouB^BtmieappeririDg  like  blisters 
and  B01IH5  more?  or  l(i»a  acdid^  and  vary- 
ing greatly  in  size.  A  brngitodhml  suetioii  isbowed  Xlw*  pn^stMice 
of  many  ciiviiirs,  bchih^  <3(nUtiininj;  a  dark  ihiid  hi  which  were 
flcnttting  granules  und  sbn^ds  of  tiasne.  *Jno  v<Ty  large  cavity, 
about  2  inches  in  diameter,  with  irn-guhir  ytdlowinh  culored 
walU,  besides  the  dark -colored  Ihi  id  alK>vi>  mentioned,  contained 
alfto  two  flat,  leafdike  bodiuB  abuni  ono  hich  m  length  andtthghtly 
less  in  broadth.  Tbt-y  w^Tf*  fished  <*iitJiud  recognized  as  ^'  lluk«8."^ 
More  of  tbe^o  were  obtained  from  other  earilies,  Sevt^ral  other 
cavities  contained  atdid,  greiniish-yollov^',  gritty  matter,  imtl  no 
panisites,  A  sectit»n  jacido  tbrongh  the  Jiver  in  any  dime  tion  out 
tbrotigh  one  or  more  of  these  ciyst*.  They  wereHitnated  near  the  anrface  of  the  organ 
or  in  its  jjabAtnnce  indiscriminately,  'rhoat."  that  contained  tlie  "  tlnko  *'  were  nsnaily 
of  mednini  or  smalii^r  size,  and  tho  parasite  was  found  fuldcd  or  cnrled  npon  itself 
lougituditiAlly  and  surrounded  by  fluid.     «     •     •     xhe  shredA  of  tissue  found  in 


*  Fm.  BS.— KsiZ  of  LariBr©  Ajokt- 
U*%tv  Fluke,  Bliowiiijaf  tho 
gem*  r©lb  anrrouTicleNl  by  a 
Ur£«  nnmher  of  vitoHitn* 
cinlU,  rniiX  nri  i<<j;giibpU  fin> 
viitf'd  ^nii  ti  i-iip.  (After 
Sti]p«.  lHM,p.2:f7.  ag.4.y 


Fio.:i3.— €flf«tt«d  em- 
b  r  y  u  <tulni«j'iiiium) 
ol  LiLre«}  Amorlciin 
Flnkowithiiithoe|;g' 
nbeU.  {AtXet  8til«s, 
WIM,  p.227,flg.5.) 


^ 


8PECTION  OF    MEATS 


\m 


nms} 


I 


those  cysts,  whirh  did  not  contain  tlio  Jiving  pftr;ifitt*>s.  were  aliowxi  hy  tiijoroeoopfc 
examination  tt*  be  the  d^brln  of  dead  and  partly  decomjioBed  ilukes* 

Buoli  were  tli«>gro«*i!ipi»eurancoHof  tUe  livera  of  at  lea*it  tbree-fonrths  of  tbo  cattle 
slunglitertHi  dnring  the  spring  and  sainnicr  at  this  plaeo,  luid 
about  90  per  cent  of  ?iU  coming  from  oertnin  ruugce  in  8t. 
Francis  and  Le©  nonuib**  [Arkannaft]. 

I  am  ioclioetl  to  tbiuk  that  tlieeft'ects  of  the  para-_ 
Bite  iiiKiU  cattle  have  possibly  been  eoaiewhat  avei 
estimated,  for  I  bave  seen  cattle  iu  abattoks  whiclP 
were  appureutly  in  excellent  condition  and  yet 
whose  livers  were  literally  composed  almost  entirely 
of  ll likes  urid  their  cysts.  The  question  arises 
whether  other  factors  (Texat$  fever,  blackleg,  etc^) 
also  were  not  concerned  in  the  outbreaks  among 
-»«   «i    -D.—        1         cattle  which  have  been  attributed  to  this  parasite. 

Fio.   3i.— Free  oTuhryo  * 

(mirodtiium)  uf  Larste  A  Small  number  of  these  worms  certainly  has  little 

Aiaerie^n  ¥\uk^  {FaMri-  ^j,  ^^^  appreciable  cft^ect  upon  cattle,  and  even  when 

ciiiat«ii  fpitheUura,  bur  a  large  number  is  present  the  etiects  do  not  ai»pe»r 

lug  papilla,  ruiHmou-  ^^y  j^^  y^^y  great  In  the  case  of  fall-grown  steers, 

t*r3'   ifcpaopbug^is,    and    -,,       ^..^^  ,,  .,  ,,         -         , 

iniestioejejetpot*  iit^  Tlio  fact  that  Francis  has  attributed  the  death  of 
tj«ud  ttiKJVb  the  gan-  a  u umber  of  cattle  (ch icily  i'-year-olds)  to  this  worm 
edu.  (After  stHen,  18  deserviug  of  atteutioii,  but  the  published  accoujita 
i8(M  p,  227.  flg. «,)  of  these  outbreaks  arc  not  drtailcd  enough  to  allow  a 

satisfactory  conclusion.  Wliilc  it  must  be  admitted  that  the  patho- 
logical changes  in  the  Ihi'r  of  cattle  caused  by  this  parasite  can  not 
help  producing 
somt*cirertupou 
tlie  h(»st,  we  are 
perfectly  war- 
ranted iu  the 
statenieut  that 
the  Large  Amer- 
ican Fluke  bears 
a  much  less  im 
pen  taut  relation 
to  the  cattle  in 
dustry  than  the 
common  tluke 
bears  to  the 
sheep  imlustry. 
IHagnoHiH. — 
Sanje  as  for  tlie 

common       fluke.  Fto,S5^C>ttmUio|tver,  cjmbtU  V  I^au-i-f?  AmericAJi  Fink©.     tAlt«T  ! 

(Bee  p.  :i!>.)  i89i,p,22fl.ig.i.) 

Poi^ificfn  r;/'^/R;?fi77(/</fex.— Thus  far  the  large  fluke  has  been  rei-orded 
only  in  the  liver  and  lungs. 

Influence  of  a/ye.— The  remarks  <m  i>age  iO  under  this  heatling  will 
^Joiabtless  be  found  to  hold  for  the  h^rge  tiuke  also. 


FLUKES  AND  TAPEWORMS  OF  CATTLE,  SHEEP,  AND  «WINE* 


Flo.  3fl,— Lancet  Flake 
( Dicrtjcot'lium  lane«a- 
tum)^  DJktuntl  a  tee 
(original). 


Geographical  distribution;  fl^^y  yearn  and  Jhtky  m'aftotw. — K  magna 
is  known  from  the  localities  griveii  on  page  51,  (See  also  remarks  atider 
this  head  iu  the  diBcussion  of  F,  kepatimi^  p.  40.} 

Time  of  in/eailon, — The  remarks  under  tliis  bead 
ou  page  42  will  apply  in  a  general  way  to  this  para-  f^ 

site  also.  " 

JSource  of  in/evtJon.^-The  intermediate  liost  is  as  yet 
nnkiiowiij  but  it  should  not 
be  a  difficult  matter  to  deter- 
mine this  point  in  tbe  in- 
fected area.s,  U  will  un- 
doubtedly be  found  to  be  a  snail,  probably  of 
tlie  geuns  Limnaea. 

Treatmeftt  and  preventive  mea>sure^. — See 
I>ages  43-47. 

ABATTOIB  OSPEOTION. 

Fluked  ajnmah  a^i  food, — ^Itegarding  the 
l^ukes  in  the  liver,  see  itage  47.  I  have  ex- 
amined the  meat  of  a  large  niimiier  of  cattle 
whose  livers  were  infested  with  tliia  i>urasite, 
and  liave  been  unable  t^^  tiud  any  ground  for 
excluding  the  meat  from  market.  (See  also 
pp.  47-48.) 

DICHOCOEIhES  (I>iBtom©B   of  the  Genua  Dloro- 

coelium), 

"On©  represeiitative  of  tliie  geiin«^  namely,  I).  Innoca- 
liini,  ha«  h(?eu  recorded  for  cattle,  sheep ^  aod  Iiokh,  aod 
a  second  apeciea  (D.  pancreaticum)  has  beeu  recorded 
for  cattle  imd  Hbeep^  but  tliere  is  no  a  ti  fin  factory  evi- 
dence that  cither  panu^ite  In  proaetit  m  tlri'^  country. 
(Seep,  56.) 

5.  The  Loueet  Fluke  ( DicrQootUum  lancmtumi  of  Cat- 
tle, Sheep,  and  Swine. 

^  „    ,       ,  ^  ,       ,      ,        For  anatomieal  characters,  ex>iQpare  fig,  37 

Fio.  87 Luiicet  Flnkft,  enlarged  ^  t  o 

t<»«lM)n  IhiiaDatofiiicaUboriR*'      Wlth  key^  p»  21* 

tvr»:  n,  AceUbulum:  c,  cirrus  ,^      n  i       r  ^    r^i   t         i^ 

l>uueh;  »MnU«,tine;  m,  tiiauth  Vernacol^  NAMES,— Engl kb,  Lancet  Nuke;  Ger^ 
Hlth  omUtickor?  a,ovary;  «Mi,  mau,  Der  J an^ tttfiirmifft  Lehereffelj  da*  lametlfihmitfe 
omophm^QM;  p,  pliArjriigeftl  Dttppettorhj  Freucb,  DUtome  Unceoy;  Itahan,  lH$(oma 
balb:    «•  lol»te  to»tlfile«;    tt,     lanceofattt. 

^^']^dr^TiXcl%J\l^l        Synon^-my.— FaecioJa  ?a»ewlato  Rndolphi,  imS  [ueo 

J8M  PI.  IV  tig  ifl>        Schraiiki  1790];  IMstoma  htntfuolatum  {Rndoli\hi)  Mehlia, 

1825;  '^  lyhtimm  {iHcroooelium)  hincvaiaium   Meblia  "  of 

Dujardin,  1845;  **  Di$tvmum  butctoUiltnH   Mehliw''  of  Diesing,  1H50;    **  Dicrttoi^elium. 

lanveolafum  Dnjarditi''  of  Weiiiliind,  1858;   **  FttHi^iola  liuchhohii  Jardenu,  1801,''  mla- 

print  of  Bniiiu.  18^9;  Dicrot'oetiitjn  fititceuUttn  8tile»  i?t  IlHssan,  l8iW3. 


lAL   PAI 


Fro.  38,— Egg  of  Laa- 
cfit  Fluke  (IHero- 
^oftiutn  ianeeatum) 
vliih  eontftinett 
«nibry<n  >c  700. 
(After  Lenekftrt, 
18^.  p,a79,tl|t,  171.) 


Fta.  39,_Fr«c  etnbrro  (iinin«idtntti)  of  tJMi 
LAQoet  Ftttke:  ^.Iftieral  Ttow;  Ji.donwi 
vbw,    rAft«r  LnookftTtt  1869,  p.  3Kv  4^. 

176^.^.) 


BtBuriOHAniv, — No  oxten8ivfi  bibliography  aa  yet  pnl*lisbe*L     Far  det4ifl«<l  tfeh- 
meal  diaoussiou,  see  I^ackart  ( 188^,  pp.  359-399). 

•         H(i8Ts. — Man,  ciiUle,  tlieep,  twine,  imd  olb«r  ftniniAJa.     (^%M 
pp.  137^143.) 
Oeograpuicai.  DiNTRiHUTiox.— Very  e.Tteoded,  esxiecialjy   in 
£nrc}|>e,  but  apparently  not  in  England  or  North  Amerioa. 
lA/e  history, — Tlie  cotnplet©  developiiient  of  tbi»  piir* 
ERite  is  not  yet  kiiown^  alihoiigb  it  in  iindonbtecily  an 
indirect  development  with  i^liaiige  of  host,  the  inter- 
mediate  host  bein^::  some  niolhisk. 
Von  Willomoes-Suhm  tooltetl  upon  /*/«MMr/;i^  f«r*ryi*ia^iiJi  »«  inter- 
mediate host;  a  Limnata  has  al5o  been  viewed  with  aiuipioioD. 
Lettrkart  found  some  rerea- 
ria4'  in  a  Planorbii^  which  he 
suspected  for  a  while  repr©- 
aeut€Hl  the  larval  fitage  of         f^^<4^l^ 
this  wonu;  but  as  none  of 
thew^anails  btt%^e  as  yet  been 
experimentally  prov^^ri  t<»l»e 
the  hcjfttof  tliohirvnl  stage  of  the  paniwite.  the 
qtieatioti  ia  at  present  far  from  being  solved. 
In  Lenokart's  most  recent  eiperi  mo  tits  be  baa 
fed  egg»  of  the  parasite  to  certain  amall  slngB 

and  noticed  that  the  embryos  encaped  from  the  egg,  bnt  were  onabb>  to  develop 

into  the  sporoeyat  stage.  That  the  embryos 
escaped  from  the  egj^hell  in  the  inteettne 
slugs  poiiitA  to  the  fa*  t  that  the  oxperi 
are  iu  the  right  dlrei'tion^  and  that  it  will  proba-^ 
bly  he  fonnd  that  Minio  snail  belonging  to  tbe 
family  Limncldfie — the  sing*— in  the  order  of  the 
Pulmnnatii  nervee  as  Intirme^Hnte  h<^t  to  the 
Lancet  Flnke. 

The  Lanret  Fluke  rs  nuich  Ie88  danger- 
DOS,  owing  to  its  smaller  sixe  and    un- 
armed  cuticle,  than  either  the  oomuion 
flnke  or  the  large  flnke;  and  the  path 
ohigit'al  changes  caosed  by  the   ljanc«*t 
Fluke,  even  when  present  in  large  nam 
bars,  are  scarcely  ever  more  than  a   ca- 
turrhal  atVe^'tioii  of  the  gall  ducU,  rarely 
with    secondary  tronble^?.     The  paraaite 
U  freijuetitly  found  in  very  large  numlierA. 
caseH  being  recorded  where  1,000  npeiri 
mens  or  more  have  been   taken   from  a 
single   liver;  it  rnay  occur  alone  or  in 
comx>any  with  F,  hepattoa^    It  has  been 
recorded  about  six  times  in  man. 

Leidy  (185ti,  p.  4:i)  says  that  thin 

site  is  ^^  stated  to  be  freQuent  in  sheep  tu 

sevenil   of  the   Western   States, "^    This 

'^ statement^'  may  be  correct,  but  we  have  not  yet  been  able  to  verify  it* 


Fio.40 Tho^PnTieriMillc   Flnltfi  iDiert>. 

«(M'/i  u  m  jMcn<*rrYi/irf  iTi» )  .eoliirgod  lo  sho  w 
itic^  nnntomlcal  churactvni:  a^nceUbu- 
luni  ( e,  tiirmi  pouch ;  fjt,  e%cTet€ny  pon ; 
it  ititMtloe:  rrt^  inotith  with  (irnlftnrkrr: 
on,  t^rsry ;  pK,  pbAr}iig«al  btdh ;  f,  testl^ 
old*;  y,  utemi;  90.  v«gina:  9^,  tIIoU 
KlandB.  (After  Railll«t,  1807.) 
Sm  p.  57. 
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FLUXES  ANB  TAPEWOHMS  OP  CATTLE,  BHBEP,  A19D  SWINE. 
ABATTOIR  INSPECTION, 

In  abattoir  inspectioTK  the  rules  ^'iven  for  infection  with  F,  h^patiea 
(p.  47)  would  ajiply  to  t^a^en  of  infection  with  the  Lancet  Flnke. 

6.  The  Pancreatic  Flnke  {Dierocoeiium  pa^creaticum)  of  Cattle  and  Sheep^ 

[Fig.  40.] 

For  aDatomieal  characters,  see  key,  p.  21, 

Syxonymy. — IH«toma  jmncrvaticum  Railliet,  l^<iK>;  Dittoma  caetomatieum  Giard  iJb 
Billett  1892;  Din  to  mum  paticreiitietim 
JatiHon,  1893;  Di*itnna  (Dicroeoitium) 
ooelomaticHm  Giard  A:  RilU^t  nf  Eviiil- 
liet,  1896;  Dicracnttium  panrreaHcum 
(RAHhet)  RjiilliBt,  I8i)7, 

BiBUOGRAPHY.— Rainiet,  I8fl7,  pp. 
371-377. 

Hosts. — Japaoese  cftttle  and  Hheep. 
Cambodia  cattle  and  Imlijiii  biitVido, 
(See  pp.  137-143.) 

The  Pancreatic  Flnke,  which 
is  soiiiewluit  sniiiller  than  the 
common  flnke  bur  larger  tlinn 
the  Lancet  Fluke*  has  been  found 
in  Japan,  Tonkin,  and  Cochin 
China,  but  is  not  yet  recor^led 
for  North  America;  it  is  wiiid  to 
be  present  in  about  50  per  cent 
of  the  cattle  and  Inidaloes  of 
Cochin  China,  slaughtered  iti 
good  condition,  aod  in  90  per 
cent  of  tlie  cjydiectic  animals; 
it  18  found  at  all  8ea»f>n8  of  tlie 
year,  both  wet  and  dry.  Its 
normal  seat  is  the  Ihictus  Wir- 
sngianasand  its  branches,  whir h 
are  occasion ully  given  a  sausu^a*- 
like  appearance  by  the  pres«*uce 
of  the  i>arasites.  The  local  lesioits 
developed  by  the  presence  id  the 
Pancre^itic  Fluke  are  not  gen- 
erally very  ex  terj  si  ve;  h\  maoy 
cases  the  pancreas  seems  quite 
nornial;   when  the  infection  is 

extensive,  however,  this  or*j:an  is  thicker  and  heavier  than  usual;  occa- 
sionally blackish  streaks  are  noticed  ou  the  surftic^e,  representing  the 
infected  canals,  but  usually  it  is  necessary  to  cut  into  the  organ  in  order 
to  recognize  an  infection.  Even  when  the  infected  canals  assume  a 
sausage  like  cjr  moidliforrrj  appeiiranre,  no  abnormal  fluid  ajipears  t4)  be 
present,  and  the  thickening  and  induration  of  the  walls  are  scarcely 
noticeable. 


Fro,  41 .— Ma1i9  fm([  fomftle  j»pocimens  of  the  HaianD 

Bluml  Fluko  ( S''hiitttfittrtrtu  hairmatohium)^  c^nlurged. 
X  12.    ( An©r  L^joaa,  18iW.  PI.  XI.  tig.  m.)    Sec  p.  68. 


INSPECTION  OF   MEATS    FOR   ANIMAL   PARASITES, 


There  is  at  pt-asent  no  roasoD  to  aasuine  that  these  parasites  woold 
ooutitmt*  to  live  for  any  length  of  time  if  acicideu  tally  eateu  by  inau;  in 
fact,  their  direct  tran^iuistdoD  from  cattle  to  man  through  eating  sweet- 
breads iofectod  by  them  is  ixmtrary  to  analogy. 

Dioecious  Bistomea  (Flukes  of  the  Subfamily  Schtstosomituie), 

BLOOB  FliUKSS  (DiBtomeAof  the  &enUB  Schistoaoma). 

Flakes  of  this  geiiiuj,  only  a  few  of  wbich  arc  known,  live  in  the  vmnn  of  tuumtuiikj 

and  birds.     At  leaai   one  epecien  (iS 
boiru}  18  found  m  cattk'   ftiid   sheep,  ^ 
while  iho  ot'cnrrence  of  H  second  form 
(«S,  haemaiohium)  in  cattle  i»  «»  yet  iii 
-  ^.n£iet>.  need  of  coniimiHtion. 

Tbo  Human  Blood  Fluke  haA  been 
>  found  twiccMu  this  ioun try  :  once  in  u 

^  ^^    ■  fc>ie];;nrr  on  the  '*  Midway  "  during  the 

* nM/n         World's  Fair*  and  mwa  m  N©w  York. 
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7.  The  Human  Blood  Fluke  (•Sc'^ 
to&&iHa  hn^maU^bium)  of  NLbh  ai 
Cattle  (?). 

[Figs.  41-44,40.] 

Forauatoniical  characters,com- 
pare  tigs,  41-43  with  key,  p.  ifl. 

BmoarMY.- Ditiontnm  hiim$alobium 
Bilbarz,1852;  Sohi»1o9oma  hiutnatobtm 
(Bilhftrje)  Weitilaud,  18i>8;  Gytmtcvithi 
m9  hmtnatobiHt  {Ui]hnTZ)  Die.*iiU|;, 
185ti;  liiiharzia  haemittobiu  (Btth^ti) 
Cobbold,  1M59;  {  f )  liilhania  maijua 
Cobbold,  1859;  Thrct^Boma  kaemntofnum 
(BllUiirxj  Moqniti'T(indcin»  1860;  /ii4- 
ioma  capen«e  Harley,  1864.  ttoinen 
undtim;  liilhariia  capen^it  Uarleyp 
1 8b4  ;  Hi  th  a riia  k  aem a  tob ia  kom  im  U 
Kowjilewski,  ISUn;  if)  Bilharzia  kae- 
THatohia  matjHii  (Cobhold  i  Kowalewski^ 
18!B^;  SfhUtommum  ftaematobium  (Bil- 
harx)  of  Bhin.  hiird,  ISm, 

B 1 1  \  iJ  oo  tt A  t  •  H  Y . — For  I  >  i  hi  iography , 
m-c   Hulier   fis94,  pp.   294-;J05). 
detail chI  iintitomical  atiidy»  see 
(1895,  pp.  1-108)  and  Leackart  ( 
pp.  4r>4^534). 

Hosts,— Man,     Sooty    monkey  (f)» 
and  rattle  { f },    (See  pp.  137-145.) 

Geiigilai^hical  laisTRiHCTioK.— Af- 
rica. 

Life  history, — The  following  may  be  t^keii  as  a  summary  of  aor 
present  iiicnuiplete  knowledge  of  the  life  history  of  thi.s  parasite.  The 
eggH  which  are  passed  iu  the  urine  contain  aciliateil  embryo  po^seR^shig 
a  termioal  papilla  j  a  rudimentary  intestinal  sac,  at  each  side  of  which 
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Fto.  42.— Anterior fK»rttr»D  of  m«l«  IIiimHn  Blood Flnko 
{tSchistoMmna  haffmitUibiHm)^  showing  tbtuitial4JtiiitAl 
vhiUiieUsrtt :  a.  Aretaliuliinrt ;  ^/r.  i^vreliraj.  gAiighcin;^!, 
Khmdaof  iM^aupbAguN  (o^)[  i,  itttcitttinc;  nda,  donal 
ant«riur  nerrc;  ndp,  doritAl  posterior  nerve;  nio, 
hiier&l  AuterJur  titrrve;  neo^ventrid  unteiior  hqfto; 
nvp,  v«intral  posterior  ncrre;  j^lv,  laternl  pouiterlor 
nerve;  pg,  ^zdlal  p«r©;  U  t«Htiolet;  vt,  vefttoilU 
(Att«r  Looha.  1895.  PL  11,  fig.  18.) 


^phyi 


FLTTK^g  AFD  TAPEWORMS  OF  CATTLE,  SHEEP,  ANB  6WIKE 
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is  a  large  glandular  cell ;  a  riicll> 
meDtary  nervons  system;  aij 
excretory  ttysteui,  and  a  iiiimber 
of  germinal  cells.  While  in 
the  fresh  urine  the  embryo  is 
comparatively  (iiiiet,  but  more 
active  movements  can  be 
brought  about  by  the  addition 
oi"  vrater;  water  also  eaiises  the 
si  I  el  I  to  burst,  the  embryo  be- 
eojDJii^  free;  preserved  in  urine 
the  embryos  die  within  about 
two  hours.  From  this  embry- 
onic stage  to  the  time  when 
the  pmusites  are  found  in  the 
b*>dy  we  have  no  positive  tlata 
t^aneerniug  the  life  history, 
although  elinical  observation 
an d  an al r>gy  poi n t  to  u 1 1  fi  1  tered 
water  as  tlu'  source  of  infection, 

Sonaino  c^oucluded  from  hi»  recent 
itivestigatione  that  f^pesb-wtbter  craa- 

M.'et*»  i'ona  the  int<^riuiMli;itH  bc>«U; 
that  the  embryo  develops  thnmgb  a 
larval  »ta^  (''IHcottfh'^),  but  with- 
out i\n  alternatioti  of  gtMit'riitiou^a, 
aQ<l  that  man  Vvecoines  itilectcid  by 
f^ wallowing  the  **I>kHjttfle/' 

While  analogy  points  directly  to 
eoiue  fredb^wattT  iavertebrati^  na  the 
kiterniediate  hot^t,  the  preiseuce  of 
germ  cttUa  iii  the  mirnoii!  mm  poiuta 
to  a  neoeasary  alteniatioLi  of  gen^'va- 
iioiiiiv  as  op|>o8ed  t'O  Sotiaino'^^  ide:i  of 
a  luetauiorjihoHtH. 

HoHt^. — The  Human  Blood 
Flake  is  found  in  man  in  Af- 
rica, especially  in  Egypt.  A 
parasite  found  by  Cobbuhl  in 
the  Sooty  monkey  {Cereopitke- 
cmfnlifjinojiUH},  and  deet^ribt^d 
a  a  Bilharzla  minjmi^  may  pos* 
Bibly  be  identi(;al  with  this 
parasite  of  man. 

Cobbold,  Leuokart,  and  BJauchiird 
Arhuit  the  identity  of  tbe  two  forms, 
while  Home  other  atitbor^  do  not  i-on- 
sider  the  point  aa  yet  eatabhahed. 


ai^xl 


Fio,  43,^Aiil<;rlor 
IMirliou  of  fotiiale 
Human  Elitod 
Fluke  { 8eh\&Ut*tfin4§ 
i),  shoHi^iij:  the  iiua- 
tonileBl  ciharaot«iH:  a,  fupt-itbu- 
him;  i\  totesttiiewlikli  la  doable  for  nome  dlvtanci^,  bni 
tlte  two  otwcib  unJlo  (i)  hiuk  of  ttio  ovmy ;  o^^iKCAopbs- 
giiR;  on.  ootyp;  «v,  ovary ;  t>«ii,(»ridact;  yg,  genllulpvirQ; 
ffjr.  «li«tl  glAod;  m,  iionruuii  sjatuan^  ut^  utertts;  r^4. 
ritellij   duct  J    pg.  x-it^Ilngteac   ghmds.     X  88.     (After 

Loo«i.i^.PiXi.flir.ioe,j 


ION   OP 


Sehistosonta  haemtitobium  has  been  recorded  ance  from  cattle  in  Oal- 
cntta,  but  tlie  determination  is  p«rbaps  open  to  question,  Tbe  exact 
data  given  are  a«  follows: 

Hoiiilurtl  fotuirl  tli©  pet'iilinr  uncinate  nva  f»f  JUIharzia  on  jiiicroHcopic  examiiiatioo 
of  the  Inrge  intc'Ktiiiea  of  two  CjUctilta  tniD^port  cattle  tle- 
strojed  oii  ac^tmnt  of  their  being  consiflered  affected  w  itb 
rinderpest.  In  on©  vfi»i^  numerous  eggs  wrre  fonntt  in  a 
stiiiin  portion  of  the  <ja/ecnm  pre.srrv^ed  in  aUooIute  alcoboK 
Thfy  were  most  nnmerouN  witliin  or  between  th<*  tribnlar 
gluTuU  of  the  mnron>4  m*^mbrnne,  but  wrre  nlso  preiient  in 
f'oni^iderable  numbers  in  tbe  snbtimcoiit*  liHSite  below  tbe 
moHtnlaris  roucosae.  Tbe  akoliol  lijwl  shriveled  tip  tbe  eon- 
f(  ntH  of  tbe  oggST  bnt  the  extemul  form  of  tbe  «bell  wua 
prest»r\  ed  and  the  cbaracteristic  book  vei  j  rlesirly  teen.  In 
jiiiothor  biillot'k  the  ova  were  funnd  in  some  papilloiimtou^ 
growths  r«'nntvud  from  th©  margin  of  the  anns«  In  thi% 
rase  tho  form  of  tbe  embryo  in  tbe  ova  t'onld  Im*  dl 
tiugniBbed.  Tbe  ova  exactly  reneni hie  those  of  JHjitami 
(JHlharzla)  hacinaiohiiim  hitherto  found  only  in  man  (or  a 
miiukey),  and  in  Africa,  Arabia,  or  Manritiu»,  Sousino^a 
liiUtar:ia  boria  of  Egyptian  cattle  diifero  in  the  apmdlc 
Bhape  of  ite  og^^s  and  in  their  ahortt  broad,  candate  B]iine. 
Tbesi/  Imllocks  bad  not  serve*!  in  Egypt,  but  niiiy  p^iiMtbly 
have  obtained  the  paraait^.*^  from  Indijin  tninsport  rattle 
wbicli  hiul  dww  f*rt.  This  paruslta  Hboiild  be  songbt  for  ia 
ciiseR  of  HaeniHtiiria  of  cattle  and  when  tbe  ileocueral 
ring  m  fcmnd  eongestwl.  (See  Mem.  Med.  Oflarem  Army 
India,  II  (1886),  1887,  p.  53.) 

8.  The  Bovine  Blood  FliiJce  (SchisUMoma  horiM)  of  Cattle  and  Sheep. 

[Fi^s.  45-47.] 

For  auatomifsal  cliarac^ters,  compare  figs.  45  and 
4i>  with  tbe  key»  p.  21, 

Synonymy. —  fUthania  hovis  S^josino,  1876;  Bilharizia 
crama  Bonsino^  1877;  ^r i/« aeoo/; Ao r»i«  ^To^i^riw*  (Sonsi no)  St^ie- 
aich,  18t>2;  (iynatcophiirng  boris  ^Soneino)  Railliot,  1H03; 
Bilharzia  haemalfthia  crmsa  (SonBino)  Kowab^wskl,  189.>; 
Schii<ttofiomtim  bovin  (J^miuino)  R.  lilant  hard^  1H*»5, 

BiHLiooRAi'iTY,  —  For  bibliography,  see  R,  Blancbard 
(1895j  p.  nil)«  For  anat^imical  diseaasiou,  ^ee  Lenckart 
(1894,  pp,  4m-a'M). 

nosTfl. — Cattle  and  aheep,     (See  pp.  i;*7-143.) 

GErviiiLAPHti  AL  LUSTRiBrnoN.  —  Egypt,  Italy,  Sicily, 
India  (f). 

Tbis  parasitic  was  discovered  by  Sonsino  (187C) 
in  E|^"pt  in  the  p*>rtal  veins  of  the  ox  and  later  he 
found  it  ill  sbeep,  while  Urassi  anil  liovelli  after- 
ward found  it  in  about  75  per  cent  of  tbe  sheep  slaujU'htered  at  Catanii 
Sicily.    Tbe  sheep  were  born  and  raised  oa  the  neigliborinfr  plains. 

Tbe  womi  is  said  to  bring  about  in  cattle  and  sheep  tbe  sante  lesions 
of  the  Idatider,  intestine,  etc.^  which  ^^  haemttt4}hium  causes  lu  mau. 
>'othing  is  known  regardin^^  the  life  histoi-}'. 


FtG.  44. — Egg  of  If  n ni  AH 
Blood  Fluko  ( Sehittosoma 
htUFmatotiutn),  with  cun< 
tnisMl  embryo,  piyi..'<iOfl  in 
tliB  urine.  >^  285.  (After 
Loom,  1886,  PL  XT,  112.) 


Ffo.45,— The  Itovitw  JflmKl 

raale  mid  Hoxnulo.  xv. 
rAI*«T  Leoekirt.  1  ««* 
p,4«7.fi$.30M4 


S  AND  TAPEWORMS  OP  CATTLE,  SHEEP,  AND  SWINE 


THE  DISBASK   IIILHABZIOSIS. 


I 


Aii  this  disease  in  man  \nm  been  subjected  to  iiiucb  more  thoriiugli 
study  thim  the  samn  malady  in  cattle  aud  she^p,  the  human  siihjert 
may  well  be  taken  bs  basis  for  the  discus-sionJ 

Source  of  hi/eciion, — As  already  stated,  clinical  observation  and 
analogy  point  to  nn filtered  drinking  water  as  the  source  of  inreetioiu 

PoHitUm  of  the  paratdte. — ^The  worms  are  found  in  the  veins  of  the 
abdonieu,  the  vrna  porta,  vena  linealiB,  vena  reualis,  and  the  venous 
plexus  of  the  bladder  and  of  the  reetnm* 

I  Stfrnptotm, — The  period  of  incuhatUm  has  not  been  *letinitely  deter- 
mined, but  Hatch  records  the  case  t»f  a  jiatienf  who  remained  fourteen 
days  at  Suez  and  suffered  from  lulharzian  hij^ematuiia  on©  month  after 
his  arrival  at  Bombay,  The 
yuung  parasites  appear  to 
do  no  injury;  in  fact,  even 
the  adult  worrus  seem  to 
be  inoflensive  in  them- 
selves. The  eggs  on  the 
I  otlier  hand,  armed  ivitli  a 
sharp  pi>int,  are  the  excit- 
ing cause  of  the  disease. 
The  jKJsition  of  the  para- 
site in  the  venous  system 
and  the  consequent  loca- 
tion of  the  agglomeration 
of  eggs  determine  the  par- 
ticular symptoms.  Either 
the  genito-urinary  system 
is  attacked,  in  which  case 
haematuria  is  one  of  the 
first  sj'mptoms;  or  the  large  intestine  i^  attacked  and  blood  is  noticed 
in  the  stmds. 

If  the  parasites  are  loilged  in  the  venous  plexus  of  the  gen ito-ui'i nary 
system,  the  chief  symptoms  are:  Haematuria;  pains  in  the  lumbar 
region,  the  left  iliac  fossa,  the  thigh,  or  in  the  vulva,  which  may  be 
spontaneous  or  may  accompany  micturition;,  cystitis;  vesical  calculus; 
urinary  fistulae;  vaginal  verminous  tumors;  nephritis. 

The  eggs  ncciuuulate  in  the  «i»piUarii?e,  which  they  rupture;  they  traverro  the 
mticosa  and  fall  into  th«  bladder,  tbun  caiisoig  more  er  le&H  bemorrhage;  in  thia  way 
the  haemaittria  in  establiBhed,  which  is  often  tbo  initial  uymptom.  At  tirHt  tho  iiritie 
Is  quite  bloody,  but  it  gradually  becomes  clearer,  and  tt  is  only  at  the  end  of  niie- 
turitioD  that  muco-purnlent  flakes  are  expelled,  iu  which  Lnmeroua  eg;g8  and  eveu 
embryos  are  found;  the  urine  contains  hIho  epithelial  cells,  more  or  less  pus,  eggs, 
And  occaatonally  embryos.  On  micturition  sharp  pains  are  felt  at  the  base  of  the 
penia  or  at  the  gland,  possibly  due  to  tbf»  passage  of  eggs.     The  passage  of  eggt 


Pto.  4ft — OroM  Hft^^lou  of  BOTiOfl  Blood  Flnke  {Schiutctoma 
Aovi^  if,  ftbitw^isigtbc' posit  ion  Df  the  ft^oijiJe  In  tb«  gynaeoo* 
phorfociuiAl.     y  200.    (Alter  L«ii«kar1.  Ift04, p, 472,  flg.  20l».) 
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tbrongh  tlie  walla  of  the  bladder  give  rise  to  €tf»iiti^ ;  blood  becomes  more  i 
Til  ihr  urine  after  fatigue,  coitus,  or  iifter  taking  alcobolies;  clots  itmy  form  and 
causes  retection  of  urine;  ebrouic  iiretliritis  may  develop,  evidently  da«?  to  the  ^res^ 
enc«  of  tlii^  ©gga.  In  Egypt  80  per  cent  of  the  cases  of  vtMical  culculu*  Goiiir'i4le  with 
bilharziosifl ;  tbe  formation  of  tbe  calcidi  evidently  resultH  from  tbc  jireseiic©  of  tbfl 
eggs,  for  the  central  nodule  always  eontainti  ouo  or  more  of  tbe^e  «truetures.  Urinary 
fistulao,  opening  on  the  perineum,  more  rarely  into  the  rectum,  occasionally  form. 
In  women,  the  yngina  may  become  the  si'at  of  a  chronic  iud animation;  it  is  painful 
to  tbe  touch,  exudes  a  bloody  foetid  diacbarge,  and  may  become  ulcerateii  or  may  b© 
covered  with  nunierom*  se^^iile  or  pedunculate  tnmornf  which  are  very  vasenlar  and 
spongy,  and  cotitain  tho  paraaitea  or  their  egga.  The  mucosa  of  tbe  vagina,  also  tbe 
ntems  and  bladder,  become  impregnated  with  oaleareous  ealts.  XephrilU  develop* 
ill  grave  cases. 

If  the  parasites  lodge  in  the  veias  of  the  rectum  the  legions  caased 

are  analogous  to  those  deecrib©*i 
for  the  geiuto-uriiiary  tract; 
among  the  most  promineiit 
symptoms  are  bloody  stools,  dys- 
enteric diarrhoea,  enterorrha^a, 
and  prolapse  of  the  rectum.  The 
mucosa  is  studded  with  numer 
ous  i>apilliform  outg^rowths,  which 
occasionally  attain  considerable 
size  and  require  surgical  interfer- 
ence. 

The  heart,  lungs,  and  liver  gen- 
erally remain  normal. 

Pathology, — Tho  bhidder  is  reduced  in 
size,  wbile  its  wall  is  greatly  thickened, 
due  ebieHy  to  the  hypertrophy  of  tbe 
mu^eularis;  the  nincoea  is  also  thrck- 
cned,  and  at  certnin  points  it  in  iudn- 
rated  hy  uric  or  calcareiniftdeponit**,  hot 
the  print'ipnl  lesion  oonHists  in  alcer- 
ations  covered  with  sanions  p«s;  the 
mucous  membrane  is  infiltrated  with 
nunteTouB  leucocytes^  bnt  with  few  eggs; 
the  snbmiicons  eonneetive  tissae,  bow- 
ever,  coutains  numerous  eggs,  which  Also 
fill  tbe  blood  vessels;  most  of  the  e^rgi 
aredea*!  and  more  or  leas  degenerated ;  frequently  the  mut-osa  is  bypertropbied  in 
places  so  that  papillae  aro  formed  wbjcb  are  larger  than  those  found  in  cases  of  sim- 
plt^  catarrh  of  tb"^  bhidder;  they  oeeasioTiftlly  attain  a  tinger  in  length,  and  may  \\e 
recognisred  during  life  hy  cystoscopie  exaioi nation.  Harrimm  noticed  in  fonr  cases fiut 
of  five  at  Alexandria,  Egypt,  that  the  tnniors  developed  in  the  tissue  of  the  ldadd«*r 
bad  a  carcinomatous  character,  Leaiont*  analogona  to  those  of  the  bladder  are  also 
observed  in  the  lower  third  of  the  ureters  and  may  extend  as  high  as  the  kidney; 
thenret-er  is  enlarged  and  tortnons;  the  mncosa  irregular;  its  Inmen  may  remain 
nearly  normal  in  size^  but  its  wall  becomes  very  thick.  The  flow  of  the  nrtne  mmy 
b«  ohstrncted.  The  kidney  increases  in  siy-e,  its  calyx  dilates,  the  division  between 
oortical  and  niCHlnllary  substance  becomes  iitdi»tinct,  aod  the  reoal  tissoe  may  be 
rediKjed  to  an  almost  homogenous  layer  3  to  4  mm.  thick;  miliary  abscensaeo  form 
on  the  surface :  in  short,  a  veritable  hydronephrosis  obtains,  which  results  m  atrophic 


Fio,  47.— Eg^rs  of  Bovine  Biood  Fluke  \SehUt4i»om^ 
6wwJ,  ibowiug  tho  peciiliiir  proeew  wn  tiieeud: 
tt,6t  Uiyer»  of  tli«  ovlilnct:  e.  f^ggs  In  the  oviduct 
X  180:  af,  egtni  flr»fnTTDf«^  hy  pr«*sJinr^  J  *',  spbona 
pToe«M  on  end  uf  okk  y  700.    ( A  ft  or  Sonaino^) 
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tts  of  the  kifliiev  ami  may  tiiially  end  fatally  ;.  death  may  occur  rather  irequeii 
lilbuiiiiTmriu;  hi  the  lesa  grave  <'ases  the  reniil  affeetiou  coneiKts  of  a  aim 
iioa  and  puretjchymafcons  nephritis ;  renal  calculi  may  fomi ;  the  organ  may 
the  Beat  of  a  more  or  h'sa  id  tense  eirrhoaia.    The  vesicula  seminal  is  and 
prostata  may  alao  contain  eg^s,  and  heeonie  more  or  lees  hypertrophied. 

The  polyps  of  the  rectum,  meiiticme«l  above,  may  attain  10mm.  to  13  mm.  in  len^h; 
the  egj^  are  accnmulaterl,  eft[>0ciaLy  in  the  mueafia,and  may  form  maases  1.25  mm» 
thick,  viaihle  to  the  miked  eye;  a  microsfiopir  examinatien  of  the  growths  shows 
that  they  are  eompn»ed  in  great  part  of  mncosa,  the  glands  (the  normal  length  of 
which  is  al>ont0,5  ram.) t^pf■omi ng  2  to  3  or  3.5  mm.  in  length  by  6<1  ^  to  80 /i  in  dianiet^jr. 
Between  the  polyps  the  muroaa  shows  the  lesions  of  chronic  dysentery;  all  the 
tonics  exhibit  traces  of  a  slow  phlegmatic  procesa;  the  snbmuooHa  is  infiltTated  with 
leococytes;  the  mnscolaria  may  hypertrophy  to  three  or  more  timeii  its  normal 
thickness. 

The  meeenteric  lymphatic  glands  may  hypertrophy,  their  substance  becoming 
tnmitied,  presently  small  hemorrhagic  centers,  and  containing  eggs.  The  liver  may 
contain  eggs  and  beconiieMomcwlmt  ciiTbotic;  the  eggs  accnmn- 
Iftte  in  the  hrMoches  of  the  porta!  veins,  or  after  piercing  the 
walls  they  lie  in  the  hepatic  parenchyma.  The  Inngs  may  also 
contain  eggSt  as  was  shown  by  Mackie  in  the  cane  of  a  patient 
whoauccombed  to  pyemia  following  a  parnlent  cyatitifl.  He 
fonnd  in  the  lungs  a  large  nnmber  of  small  metastatic  abscej?j«5s 
limited  by  a  necrotic  tissue  and  containing  a  sanions  pus  witb 
ioMttma  ova. 

I>ia{fnofiiH. — The  diiigiiosis  may  easily  be  made  by  a 
micToseopic  examination  of  the  urine  to  determine  the 
presence  of  the  egg. 

PriHjnoHUj  etc, — The  8e verity  of  the  disease  varies 
directly  with  the  number  of  parasites  (and  hence  tlie 
Dumber  of  ^g^^)  m  the  body.  Fortunately,  in  the 
miijority  of  cases  the  number  of  i>ara8ites  is  smaU, 
though  it  may  increase  from  repeated  iofe<'tions  to 
5tMr  or  more.  In  caaes  of  comparatively  light  infec- 
tion, the  disease  is  reduced  to  a  slight  chronic  cystitis, 
with  now  and  tben  exwerbationii,  in  course  of  which 
a  slight  amount  of  bUnxl  and  pus  is  passed  in  the 
urine.  The  disease  may  last  for  years  without  ap- 
parent increase.  In  the  most  severe  cases  death  may  occur  from  various 
causes;  a  rupture  of  the  bladder,  ascending  pyelonephritis,  uremia, 
albuminuria;  the  patient  may  die  in  marasmus,  being  exhausted  by  the 
dysentery  or  the  anaemia. 

Bilharziosis  is  accordingly  not  sueh  a  fatal  disease  as  has  sometimes* 
been  supi>osed. 

Prevention. — Avoid  unfiltered  or  unboiled  water  in  contaminated 
districts. 

Trmtment — No  experiments  in  treating  cattle  tor  thia  dises^e  have 
been  recorded. 

In  human  practice  Fonqiict  seems  to  have  had  good  sncoeas  with  eaponles  of 
extract  of  male  fern;  he  begins  with  one  capsule  per  day,  afterward  inoreaaing  the 
dose  to  two  or  in  some  cases  to  three  capimJes.  Thr^  dosing  is  continued  with  per- 
sistency until  the  patient  seems  recovered ;  th^e  dose  is  then  reduced  to  one  oapsule  daily 
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Fio.ie,— rr**ter  of  an 
B^ypLkin,  with  qu- 
iQorous  tiric-acjd  oon- 
Gretionn,  nn  i%  reanltaf 
blcHMl  riuke  infiM'tion. 
(AfterLipikartaflM, 
p.  528.  (i^.  2:U.) 


Flo.  4t.^/7oiif(»l  •inphiKtoinw 
(Amphifioma  e^rn)  in  therii- 
rovD;    tnborclcsa    from   which 

(After  lUiilUet,    1803,   p.   »7e, 
tig.  249.) 


for  one  nicmtb.  Intravesical  injetitiont  of  bichloride  of  raeronry  1 :5000  »T€»  »<!vi« 
in  severe  ca^ee-  Nitrate  of  silver,  carbolic  or  boric  acid  are  a1»o  aaed  an  iu jt^i^io 
or  enemata,     Napier  claims  gaod  roatilt^i  with  salicylate  of  »oda;  40  grains  b«<f« 

retiring.     8nr^ifftl   iuterveution  is  occaaionally 

aiU7  in  ca«€»B  of  svvere  lesione. 

ABATTOIE   INSPECTION. 

At  [^resent  the  blood  fiuken  do  not  play  any 
Me  m  the  inspection  at  Amerieau  abattoirs* 
Should  tlie  parasite  appear  in  this  euuntry  it 
will  j>robiibly  tirst  be  found  in  Souther ii  cattle, 
and  the  atle<.*ted  organs  Bljoiild  be  eondeuiued 
in  ijrder  to  prevent  the  spn'4ni  of  the  worm* 
There  would,  however,  be  no  danger  of  trans- 
mission  of  the  parasite  from  eattfe  <lireet  to  inaD. 

AMPHISTOMES  (FlEkes  of  the  Family  Amphifl- 
tonud&e)* 

Of  this  tamily  of  worniH,  characterized  by 
the  iiosition  of  the  acetaLidum  in  the  posterior  pot  tion  of  the  body, 
only  on©  species  [AmphiHtmna  verin)  has  as  yet  beeu  recorded  in  the 

herbivorous  aniiualH  of  N4)rth  America. 

TRUE    AMPHISTOMES    (Flukea    of   the 
Oeziut  AmphifttoniA). 

d.  The  Conical  Fluke  (Amphi^i^ma  cerri)  of 
Cattle  and  Sheep. 

For  anatomical  characters,  compare 
figs.  49  and  50  with  key,  p-  lil, 

SYKomrMY.  —  Fv9tu&iria  orrri  Zeder,  1789; 
Fwimola  cervi  (Zedur)  Stbrauk,  1790;  Feui^ola 
tlaphi  Gmelin,  l7iMJ;  Monostoma  tlaphi  (Giuolin) 
Zeder,  180C);  Mimo^ioma  t'^fni^um  Zeder^  1803; 
jimphitloma  f70»)>um  (Zed it)  Ritdulpbi,  1S09; 
Amphigtomum  conicum  (Zeiler)  of  Dieaiag^  1850; 
Btrigea  centi  (Zeder)  Kailliet,  1S93. 

Bibliography,— For  bibliography,  see  Otto 
(1896,  pp.  97, 98),  For  technical  discussion,  see 
Otto  (1896),  LooBS  (1896.  pp.  32, 33»  185-191),  and 
Lenckart  (1894,  pp.  448-464). 

Hosts. — Cattlop  sh««p,  deer^  and  other  ani* 
mall.    (See  pp.  i:n-143. ) 

Obographica-L  iiiHTRiBUTioN, — Eurnjw,  Af- 
rica (Egypt),  Asia,  Australia,  Canada,  and 
probably  elsewhere. 

L^e  hi^torp. — Sonaino  found  in  an 
Ef^>tian  snail  a  larval  parasite  {Oercaria pigmentata)  which, according 
to  some  authors,  represents  the  larval  stage  of  this  amphistome.  The 
Me  cycle  has  recently  been  experimeotally  demonstrated  by  Looss 
(IdlMt),  who  describes  it  as  follows. 
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Fia.  SO.— Dc»nia]  iriew  of  s  C^ajeal  ^ 
tome,  AhowiiigtbciuuiiMiiicalctMTi 
a,  poaJtXon  soetabfilniii;  «^  tarstinal  i 
Idle  of  exoratory  system;  s  tatMU 
csMiat  La,  Laorer**  esoal;  o 
gun :  ov,  omry ;  j»A,  pharyiu ;  I,  t^Mfilosj 

duot;  p*>  TesloiilaseiBlsalla,  Xft*  (After 


FLUKEg  AND  TAPEW0RM8  OF  CATTLE,  SHEEP,  ANB  SWINE. 

The  egg&  i^enapr  from  the  host  witb  the  fii»*ct*8.  After  a  time,  e\  idwTitly  varying 
"With  tb©  temperntiire  ( twelve  tu  fourtet^ii  duys  jit  22"^  C),  a  ciliated  omljrjn  la  formed 
(fi^.  51).  This  I'Mibrvo  (mirffctdium}  e»ciipe8  from  tbo  ejcgsbell  only  when  ©xpt>sed  to 
light  and  in  euso  The  wnt^jr  i»  not  below  15^  C.  ^wimiDiDg  aroniid  in  the  water  it 
euters  certain  Hnaila  {Phtfm  ahj-anftrina  Bourg.  and  f\  mhrophnra  Bonrg.)  eetabljab* 
ing  itiitdf  in  the  viareral  cavity.  If(?r©  it  devtdop»  into  u,  t*p&nw!f»^t  (tig.  52)  wMcb, 
when  about  lifttfeu  daytj  old^  lueaAures  0,7  turn,  b>iig  *ty  0,15  mm.  broad;  ageDoratian 

of  rvdi4te  (flg,  53)  dtn'elopB  in  the  MporoeyBt;  tho 
fediae  ©scape  from  the  latter  in  abont  fifteen  days; 
ft»eroD(l  generation  of  rediae  (fig.  54)  forios  within 
the  timi  rediaei  eHCuping  by  the  birth  opening;  a 
third  generation  of  r«*diae  may  dtjvidop  within  the 
eerond.  The  <ercfiri(ie  (tig.  55)  form  in  tlie  retliae 
and  are  boni  at  an  early  stage  of  deveh>pment; 
when  fully  develnped  iheee  certiariae  escape*  from 
the  snail  and  swim  around  in  Ihe  water.  The  entire 
cycle  to  this  point  jh  evidently  completed  in  less 
than  two  montha.  The  cercaria  (Cercaria  p%g- 
m9ntaia)  is  oval,  0.5  mm.  long  by  0.33  mnu  broad 
with  a  tail  abont  0,0  mm.  long;  body  opa<|iiej  due 
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Fio.  re — SpororvBt  of  the  Conicid  Aiiiphi»t©tno  rf urtlt- 
\tiii  from  tbQ  tratjiiformatioii  and  dflreh}pnic»Dt  uf 
thts  oiiil)r3'i^  ii^c  ttboiit  15  ilujft:  «x.  p.  ©xoretor)  pore. 
fft}^  tuatriit  <»r  geirm  cell*.  The  large  WIIm  nf  coOa 
r©prf»ent  lioveloping  r*Hlin«.*  of  the*  ii«^xt  fiom^ration. 
X 170.     (After  LooflB,  18M,  PI.  XTI,  flg,  12«.) 


FiQ,51.— Dornfll  vi«w  of  Hit*  f^«eeiD- 
brj'Q  (tfilr«i:idltim)  of  the  Cuiilcm] 
Amphittomc  {Amphistmntt  c^rvi) 
nbQtit  to  entcT  tlio  iut<*ntiedJ*t« 
litwl:  //,  ontt  portion  af  i5xt  rtitory 
»j»triin:  y.  gertn  reHn^  g^^  jihiIHx 
of  |?emi  of^lln;  i,  rudiiiitjiitary  irites- 
title ;  #11,  norrouii  «>'nt4*ni.  x285. 
(Afl*r  Loon..  1806,  PI.  XO, fig,  125,) 

to  pigment  atid  to  certain  unbtegumentary  cells;  oral  sucker  spherical^  45  //  in 
diameter;  aeetabnlittu  00  //  in  dhimeter;  two  eye-spots  present,  Tbe  cercariae 
encyst  themselves  on  plantn  and  varione  other  objectn  and  evidently  gain  aoeesa  to 
tbe  Hnal  host  (cattle,  sheep^  c4i\)  through  the  drinking  water. 

The  Conical  Fluke  seems  to  have  a  very  wide  distribntion,  being 
recorded  io  Enrojie,  A^ia,  Africa,  Xorth  America,  and  South  America. 
As  yet  it  has  not  been  reeordetl  in  the  United  States,  but  specimens 
co]lect€*d  in  Canada  liiive  been  went  to  us  by  I^rofessor  Wright,  and 
we  may  expect  to  (ind  th^^  same  worms  any  day  in  the  United  States. 
5257— No,  19 4> 


ANTMAL 


CTION   01 


Tliere  is  cousideraUle  diflereiice  of  opinion  amonjj  aiitbon^  ftn 
wlietlier  those  imraHites  are  iiijurious  to  tbe  aniiuals  in  whicb  they 
occur.  While  some  writeiH  stat6  that  they  are  absolutely  liarmless, 
others  ekiim  that  they  cause  an  irritation  in  the  ntoinaeh,  and  that 

cattle  which  are  heavily  int'est^Hl  with 
them  ^Tadually  emaciate.  According 
to  an  Anstralian  paper,  the  parasites 
cause  a  consi<lerable  rinmber  of  deaths 
among  the  cattle  of  the  eoai^t  districts; 
they  oi'cor  itj  ^reat  numbers  and  injure 
co\v8  more  than  steers  or  oxen.  Attach- 
ing themselves  t4>  the  mucous  mem- 
brane of  the  stomach,  by  means  of  their 
suckers  they  raise  theeptthelinm  iu  form 
of  papillae.  The  treatment  is  the  same 
as  for  adult  tapeworms  (see  p.  133). 

ABATTOIR  INSPECTION. 

The  amphistomes  of  cattle  are  of  no 
importance  in  meat  inspection^  as  they 
are  not  transmisaible  Ut  man  iu  any 
stage  of  their  development.  In  faet,  ac- 
cording to  Scbweiu- 
furth,  these  parasites 
are  collected  by  the 
natives  of  Africa 
and  eateu  raw. 


Several  cither  am- 
phistomes are  tbund 

in  varh)us  allied  ru- 

ni  i  n  a  r!  t  s  n  s  ed  for  food 

in  certain  countries, 

and   although  these 

parasites    have    not 

yet   made    their  ap- 

peaniuce     in     this 

country,  we  can  not 
tell  what  moment  we  shall  find  them  itjtrodiiced, 
iwrhaps  with  animals  imimrted  for  metuigeiies. 
Should  they  be  introduced  in  this  manner  and  lind 
the  conditions  necessary  to  tlie  development  of  their 
larval  stages,  they  would,  in  all  i>robability,  develop 
in  our  American  c^ittle.  As  this  day  has  not  yet  come,  they  will  sira* 
]*ly  be  mentioTied  here  l>y  name  and  figured.  For  anatomical  cbarao- 
tsvBy  oompare  the  tjgiires  with  the  key  on  page  21. 


FlO.53,— Ailiilt  rrMliA  of  the  PnnlvA  Am^ 
pljiBtmae  iAmphintomn  ctftfi)  of  ili©  iirst 
t^fmeraUoD,  thirty-ntno  duyi  nfler  tlif 
{ttfretlon  uf  ihe<  intfrnKidinlr  1it»at:  wUli 
fmbrytw:  /L,  end  |Mirtiou  of  <?torctf»ry 
%ynt€'m ;  ifffy  matri^i  of  gi*m»  tAU:  t,  rntli 
Rientary  intoHtlnei  jfff,  lurtli  oti^tiitit;: 
*fi,  iiofvouji  Aystetn.  (After  Loo«i*,  18M, 
PI.  Xn,  Ilii:.  129.) 


Fi<i.  S4*— Ton  ng  ml !«  of 
the  CoiikjU  Amphl» 
tamt>  of  tlio  •^coBd 
gtmnrmtiim  la    wlikh 

>  170.     (Attmr    Loom. 


FLITKBS  ANT>  TAPEWORMS  OF  CATTLE^  SHEEP,  AND  B 

10.  »  Jmphhtomft  e.rpla»atnm  Cr^plin  i»  fleerrilied  from  the  liver  and  ^^iH  hludcl<3r 
of  the  zebu ;  von  Linwtow  ft878,  p.  45*)  ritea  it  as  a  paraaite  of  cattle:  Railliet  cites 
it  from  the  In  (lino  bnfialo  imd  1  he  zebu. 

11,  ^Amphiatoma  hothriophtintm  itrsinn  {  Hg,  56)  also  occarw  in  tlie  fttooiaoli  ol  liib  zebu, 
12»  Amphttioma  tHbtrcuhtium  was  rtspartefl  by  Cobbobl  (187r>, 

p,  819)  froQi  the  intestine  nf  tbo  Indian  oxen;  but  no  descrip- 
t ion  of  the  paraftite  has  ever  been  given,  ao  that  the  form  may 
b»»  ij^ored. 

13.  ^Ganlrnih^Utx  entmrftifff  Creplin,  This  parasite  (figs. 
57-62)  ]»  said  to  oiriir  in  luuijt  of  the  hovini?  animals  (the 
zobn)  killed  at  Son-Tay ;  its  natural  habitat  l>i  the  8toiiia<h, 
and  when  present  in  lar^e  nunilwra  they  irritate  the  uincooB 
lining  and  bsid  t«  an  extreme  etnaeiatiuu  of  tbeir  host.  Tho 
same  parasite  wns  onet*  fonud  *it  Leipsie,  (ierniany,  in  a  cross 
between  the  zebn,  gayal^  and  yakj  and  von  Linstow  {1878, 
p.  19)  eites  it  among  the  pnrjusites  of  cattle. 

U,  *  (iastrothftlar  f'ohboltiii  Potrier  {tig.  63)  was  described 
from  the  stomaeh  of  the  gayal  from  Java. 

15.  *  dan  troth  if  I  ax, 

eloufjatum  P o iri er  ( fi g . 

64)     was    deaeribed 

from  the  stoma  eh  of 

the  g  ay  a  1  fro  ni  J  a  v  a, 

and  Railliet  (imS,  p. 

379)   reports    that   it 

has    heen     found     in 

Paris  in  the  st<*maeh 

of  a  zebu. 

lt>,  ^'  Ga4iiroihylux 

ffreganus  Looss  (ligs. 

65  and  6(J)  is  found  in 

enornion^  numbers  in 

th©  rnmen   of  nearly 

nil  the  Indian  liiitfa- 

loes    slaughtered     in 

Alex  and  ria>   Egypt. 

In  one  iMiffalo  Looks 

counted  1,758  Bpecimens  on  a  portion  of  the 

mucosa  as  large  as  a  hand.    They  were  often 

found  associated  with  Jmphistoma  cent, 

17,  "^ilomahfiaiter  palomae  Foirier  (f»g.  67) 
is  found  in  tbe  caecum  of  the  gayal  in  Java. 

18,  ''  ilomalofjaMer  Pnirirri  (Hard  <&  Billet 
is  found  in  tbe  large  int<.'Btine  of  Tonkin 

cattle  (=  f  the  zebu).     It  tixes  itnelf  by  means  of  tbe  acetahnlnui  to  tbo  uineosa  and  is 
■ometimes  present  in  largo  numbers. 


Ca. 


.r^ 


oir-^ 


Fio.  5A,—^ mf^Atatoma  bothriophontm,  a,  ptmi 
tion  of  acf^tabnbiiu  \  tx,  tormlniil  \r<«icl©  of 
excretory  (iy«t«iiii  i,  into^tiiiid  capca;  Lc, 
Ltturer'a  fuinal;  o<r,  f»e)iophtt;;u«i ;  or,  avar>': 
pk,  pharynx  I  t,  t««tfcleB;  u.  titeniA:  vd^  van 
defereoi*.      y5.     (After    Otto,   im»6.    p,    102, 


¥m.  65.— Mature  etTt^n- 
riu  mi  tfiu  Cunicul  Am- 
pbiintvtm&  I A  mpMMiima 
c^rri ».  tha  ftiage  whioh 
lititin  occxHia  to  cattle 
ikudAheep.  >  75.  (After 
LooAi,  ld96.  PL  XU, 
fig.  13H.)     S60  p.  05. 


'  For  original  description,  see  Creplin,  1847^  pp.34  and  35. 

*For  technical  diBcusaien,  see  Utto»  189t5,  pp.  U)l-K)5. 

'  .imphistomi^  cmm^niferum  Creplin^  1847;  Gasirothyfax  erumeniferum  vCreplin) 
Poirier,  1883;  {?,  crumeniffr  (Creplin)  Otto,  184)0.  For  bibliography  and  terbuical 
disc UKft ion,  see  Otto,  1896,  pp,  9"l-i>7, 

*For  tecbnicfil  diMcussion,  see  Poirier,  1883»  pp.  73-80. 

*  For  teehnicfll  diseuaslon,  see  Looes^  1896,  pi».  5-13, 170-177. 

''For  original  description,  see  Oiard  i&  Billet^  1892, pp. 614  and  615. 


MAL    PA 
TAPEWORMS,  OR  CESTODES  (Orde 


If  Cestoda)*   ^^^H 


Li7.«*£nlArg<>4l  doT^al 
view  of  GoMtrothyiuj: 
entmeni/er.  (After 
CreiJliti.  1847.rLU>flg. 
1.)    Seep.  67. 


[Sfgrnentetl  TapewcmiiH  (atiborcler  Tomiofttfinn).  Tnpewormfi  witbont  four  t^ 
trttrtilo  prolK)Hce*t  (tribt*  Jtrtfpanoritffnchu).  Tapewoniis  with  Imir  euckem  (dubtnlx) 
TttrasHchianu).] 

Family  TAENIIDAE. 

lu  cattle  and  sheep  we  find  botli  of  the  stages  of  tapeworms  men- 
tioned on  page  !il,  namely: 

Larvttl  forniH  (cyRtie  worms,  bladder  worms,  hy- 
datids) wliirli  live  in  the  imiscles  or  pareuchymatous 
or^rnna,  but  not  in  the  intestine.  They  render  the 
meat  nntit  for  footX  since  they  are  tranHmissible  (ac- 
cording to  the  species)  to  man  and  dogs;  and — 

AilnH  KormH  (tapeworms,  stro- 
bilae)  wliicli  o<*cur  in  the  intes- 
tines of  sheep  and  cattle  {rarely 
in  the  ductH  of  the  liver  of  sheep) 
and  are  not  transmissible  to  car- 
nivorouN  an i  malt?. 
Ilogs  on  the  other  haml  ap[»ear  to  be  infested 
only  witli  larval  tai^ewormsj  although  three  isolated 
eases  of  adult  tapeworms  have  been  recvorded  for 
them.    These  three  eases  may  have  been  arcidenta!    ^^;  ,^~*^?n  ^ 
occurrences,  the  hogs  havinj^  possibly  become  aeci-      i«*  cmtnt^^pr-  «,  m»- 
dentallv  infested  with  worms  which      »"»'"»"">'  ^/>-  "P^iaf 
n^irmally  live  in  other  animals.  un^^rCrepUn.iwT.m, 

Tapewoniia  of  the  family  Taeniida©  pos-  I-Ar  *-)  fM?ep.  «7, 
e©^^  tbe  followiiijtf  r-hjiructers:  The  autenai  extremity  i»  repre- 
8eiitt3d  by  a  tm>ri'  or  leas  kiiub-likp  porliini  kuowo  aathe  hr4td:  this 
iH  foOowL^d  by  an  ii ii t^  1^111  imi ted  porttnn,  the  neck;  head  and  tieck 
tO|f ether  form  the  tfcoler;  thiH  in  turn  hy  the nr^vntrnt^,  or  prttplattidt* 
The  head  i«  provided  with  four  cup-i^bflped  stickler**,  whii'h  are 
never  prt»vidtHi  with  houkB  in  any  form  known  iu  cattle*  sheep, 
or  bogs,  but  are  armed  vvitb  nnnierous  book* 
)tit8  iTi  H0M]4?  of  the  f'orms  found  in  i^ertiiin  other 
animals  (man,  rabbits^  hirdw)»  T}ie  apex  of 
the  head  m  prftviderl  with  a  mnsrnlar  body, 
whioh  devHops  inUi  diflfereut  forms  in  the  various  subfamilies. 
It  may  form  a  ro^tethtnu  wbi«h  may  be  unarmed  \  Tttenin  taffhtata) 
or  urine«l  (  riji^ifrt  noUum),  In  the  larval  forms  diBcnssed  in  this 
paper  {Tatriiiinar)  the  rostellam  protrudes  at  the  center  of  the 
»f>HX,  but  in  Botne  other  forms  iDipifUdilnae)  it  may  retract  into 
a  roHteOnm  sttc.  In  the  a<hilt  tii[ie worms  (AnoplocephaHnai)  of 
cuttle,  sheep,  etc.,  the  mni^tcnlar  body  i^  eompoKed  of  stellate  fihen  which  move 
the  Buckers,  but  these  tlbers  flo  not  appear  to  form  a  true  rostelhim. 

The  ntck  is  very  simple  in  stmctnre,  containinjNP  eat!b  side  two  lougitadlnal 
canals  and  a  longitudinal  nervt^  trunk.  At  the  posterior  portion  of  the  neek,  mg- 
meats  form  by  tran«ver«e  division. 

The  BcgmenU  increase  in  Mze,  gradually  beooroing  larger  the  farther  they  are  from 
the  bead;  reaching  a  maximum  hreadth,  they  deerea**e  in  width,  and  then  inr 
ill  length  more  rapidly.    The  anterior  segmeDts  are  the  youngest,  the  poiterior 


Fio.  BO,— E  n  I  ar  g  ed 
view  uf  ftiiti*rior 
extremity  of  Gtu- 
twoilkplia  erutneni- 

/tf:  tn.THoatli;  Pp, 
openin){  (ci  ventral 
pouch.  (After 
CrcpljD,  1847.  PL 
IIJig.4.^  Seep,  07. 


view  of 
ostrciiiitj  of 

/^r.    Si?*  p,  6T 


I 


Fro.  flj.— Eulflr|f*id  vk«w 
of  tioilTothiptaiZ  eru* 
mtni/fT,  with  vi'iitrml 
pnufli  open:  ii.aoirUtb^ 
II I  lira  ;  pp,  ;i<^iiiUtl  porti; 
PI,  rnouHK  (After 
Cinplin,    1847,    Pi    II. 


iS  AND  TAPEWORMS  OF  CATTLE,  SHEEP,  A 

ment^  the  oldcBt,     Many  zonlottiMts  look  upon  thn  entire  tapeworm  an  ;i  colony  of 

ODtiualA,  tyaoh  Hvpaniti*  se^uii*nt  icpruHeiitiiig  u  Htngl<^  indivUlual,  and  ull  aeguiento 

being  desc^oded  Irom  a  t^iugle  uinmal  reproHotttecl  by  tlio  liead 

ftnd  nock. 
Owing  to  their  parftsitir  lilV,  taprworniH  are  very  drji^nidrd 

in  their  &triictore,     Iho  {figentiit;  hact  is  entirely  abst'iit,  tlie 

womifl  taking  their  noiiriakment  by  asrnoHia   through  thinr 

entire  sitrface.      The    werroiu   Bifairm    ia    totnjjosrd   of   nerve- 

centers  (ganglia),  fiituat«d  in  tli«  head,  and  two  large  hiteral 
r«^9,  one  of  whifk  rxtf'uda  on  e;t€li  side  of  the  worm  from 
i  head  to  the  poatiirior  end  of  the  ^trobila  ;  in  mimo  oases,  at 

leaat,  tho  hitfrnl  uerves 
are  ronnerted  by  two 
trama verse  nerves  at  the 
distal  fad  of  i^mh  seg- 
ment. The  ej'cretary 
sif»tem  i-onnhiH  of  two 
dorsal  and  two  ventral 
irnigitndinal  httenil  ca- 

tiaJK,  which  arti  conuecti^d  in  various  ways  in 
the  head;  th^  ventral  ettnnh  nvt'^  connected  by 
trannrertte  vattiilH  at  the  posterior  border  of  each 
Regnioat,  The  gtnitut  orffann  form  by  far  the 
most  iioportaiit  organ  »yatem  in  the  animal, 
lu  thu  firMtplai'r,  th«  entire  genital  Hyfttein  is 
re|>eated,  go  that  each  ftegnn-iit  a.s  it  arrives  at 
a  givf'O  age  possesses  it.^  own  genital  organs, 
iii(lt?pondeiit  of  the  organs  cd"  the  other  seg- 
mi-uts.     Again,  every  segment   i^*   lu^rmnpliro- 

kM^^gfc,        ■::•     ff]*flL5|  ditii%  i'ontainiijg  both  mal*^  and  tVniiili' organs, 

^IbT      't^     S-WS^"  ^^^^^  ^'^  Homii  genera  the  Megnientfl  «re  donbly 

W^fe     '"'^'-    ^^|---**^         hi^rma[diro*litir,cout4iia- 
^*'\^^^  f^G^^^W^J  ing  double  seta  of  male 

^Q^&^^S&Q(r]i.V,^c>.        ^^^   "^    female    organs* 
■^^^X^S!^y^f  Tl9e»ia/('or<jfaii«GOiii4tstof 

tE'^  J'^'ylv  ex.  ^  I'irrns  (penis),  a  cirrus 

S>;^  '-f  pouch,   a  vaa    deferens, 

KjSr  "  ^1 " '  ^^*  !i  iid  Ti  II  mero  n  s  te  s  ti  v  lv9 . 

V^V ^_^^^  *V\\V!  ftmalv  m'tjafi»  eoa8iat 

of  a  valva^  a  vagina,  an 
ovary,   a   vitfJlogono 
*;lttnd,  ashtdl  gland,  ovi- 
dtict»,and  a  uteriiB,  Eiub 
segment  po»«i'!Kgi^s  one  or 
tw«»    genital    pores,  the 
cjirns  and  the  vnlva  of 
any  given  set  of  orga*i» 
(except  in  the  genns  AmahWxa^  according  to  I)  i  am  are)  opening 
«i  the  same  pore.     In  some  speelee,  Bo-ea]letl  interpro0lot tidal 
glands  ot  unknown  fiinctiftn  are  found  between  the  segments. 
L{fe  hUiotjf, — Tapeworma  pass  throngh  three  Ntagua  of  de- 
velopment, known  an  the  on&)gpfttrt  (or  embryo),  the  larva  (a 
bladder  worm  known  a»  a  otftttk-erciDi,  a  coenunntj  an  tchinocaccuSt 
or  a  cy#fifVTcoi</),  and  an  adult  form  known  as  the  #/ra?^i7o.    A 
okanffeof  host  Is  necessary  f^r  their  developmi^nt;  the  host  in 
which  the  oncosphi-re  devidopa  into  the  larva  is  known  as  the  iHttrfMdiai0  Ao«<, 


i^e- - 


ty^. 


Flo.  flS. — Dorsiil  view  of  Oastrothvlax  eru- 
fMfn^er,  m»guJfl(Mi  to  «liow  tlif*  iiautcmiical 
QbarMCteni:  a,  ftcftubtilum;  rr,  ttirifilnal 
viMiele  wf  excretory  ByHtom ;  ».  iDto^tinnl 
OM»cfL;  he,  hmxir^TAvniial;  o#,  tieanpljAKua ; 
4f9,  ov-ary;  ph,  pbAryux;  t,  (e»(lctQ«;  «, 
nieruM,  p<I,  vm  rlef^renM.  >  5,  (After 
Otto.  18M,  p.  00.  f\g,  3.)    See  p.  G7. 


TiQ .  fia.  —  Oatt  r  n  th]ilax 
CQhbolttii,  iMi'T&l  vl«w : 
a,  metidiuhtm;  t\  In- 
ti^fitiut':  m.  nioatb;  v/#, 
opuninj^  ta  routral 
pniieU*  ( After  Poirior, 
18ft3,  PI  n.  tig.  2b, 
Tnkoti  frt^Tu  Braun, 
Vertuei*.  VI  XVUl, 
flil.  2)    Se«p»Ct7. 


ION  OF 

wbiW  the  animal  whieh  harbors  the  adult  foTui  i«  kuuwn  as  the  fimtl  hot^L     Th^ 
history  of  Taenia  Haginata  given  on  page  72  may  b©  takeo  oa  typical  for  the  family. 

All  of  the  larval  cestodes  of  ciittle,  sbeepi  and  wwine  belong  to  the 
subfanjiljr  Ta^ftiinae^  while  all  the  adult  forms  found  in  these  hosts  are 
classiiied  in  the  subfamily  Anopfotrphalina^, 

Hard-shell  Tapeworms  (Cestodes  of  the  Subfamily  Taeniinae), 

The  Hard-shell  TajHiworms,  so  called  because  of  the  thick  striated 
eggshell  (erabryophore),  are  found  as  adults  iti  the  intestines  of  meat- 
eating  mammala,  while  tht*ir  hirval  stage  is  found  in  the  uiascles  or 
parenchymatous  organs  of  herbivorous  and  om- 
nivorous uniuials.  These  larval  forms  are  very  Uih 
portant  from  the  standpoint  of  meat  iu8i»ectiou, 
and  organs  whic^h  harbor  them  should  be  excluded 
from  the  market  or  should  be  rendered  wholesome 
belV>re  being  [jlaced  on  sale. 

The  larval  forms  may  be  of  three  kinds,  as 
follows: 

(1)  Vy^ficervttH  (tigs.  68  and  7(>). — ^This  is  the 
most  simple  form.  The  parasite  consists  of  a 
cyst,  which  is  in  vagmated  at  a  given  ix>int  There 
is  normally  only  one  invagination  to  each  cyst,  and 
at  the  base  of  the  invagination  is  situated  the  head 
of  the  future  tapeworm.  Besides  the  invagina- 
tion, the  cyst  contains  more  or  less  liquid, 

(2)  Vocnuruif  (tigs.  99  and  HM*). —  In  this  case 
there  is  a  considerable  number  of  invaginations, 
each  containing  a  head, 

(3)  Ei'ltiHtwovetiti  (tig,  105), — In  the  third  type 
there  is  no  invagination  of  the  cyst  wall,  but  brood 
t^apsnles  are  fortned  from  the  parenchyma  of  the 
cyst  and  several  heads  ai*e  formed  in  each  brocMl 
capsule. 


Vie 


gatum:  g,  gAUglton :  v  in- 

^fal  bulb;  if,  t<«iitiiie;  u« 
%iUiru»',  vd,  mi  tlDfcreiiB 
(dnotua^aetilatoiiufl) :  t'4<'. 
raaa  effttreiitia:  rp,  vitel- 
logeno  glands.  (After 
Poirier.  1883,  Tt  II,  iig. 
26.  Takeoi  from  Jiraun, 
VermoJi»  PL  XTTn,  fi|?.  7.) 
Se«i».  67. 


Attem|)t«  have  beeu  mjidi*  Ui  subdivide  the  TV^iiiinarialo 
gCDiTa  and  eiiibgener.-i,  the  genus  Tatmia  Liniiaeus  Ueiug 
reUiined  fur  the  forms  whivh  pusfiesa  a  C}/6ticrrcui  or  tt  Cofnii- 
rus  ue  larval  foni I,  while  £cft*»»t>cwr*i/r»' Weill hitid,  1S61,  bit 
bei-n  prtjposi^d  as  tht?  gt'oerir  luinie  fitr  Taetiia  fchinoeai^tia. 
This  generic  divisiuti  lina  ncit  been  Jireepted  by  the  tutgoriljr 
of  bebuii^tbob«^istB,  iimnt  workers  preferring  to  re^o^1liz• 

only  otie  gemifl,  TaeHia,  but  nuiny  authoraaduuttitig  thr«^©  suUgfuera,  curreeimodiof 

to  tli«  thtvii  type^  of  birvsu% 

HARD-&HIlIil4  TAPEWORMS  (Genus  Taenia). 


The  following  species  of  this  genua  must  be  considered  in  thisre|Ka't: 


▲Unit. 


Xame . 


BiMt. 


t  Taenia »aainatm Han.... 
i'a^niamUum Mas.... 
Taenia Wi9r$kitit» j  Dogii..., 
Jtetffite  oMiiuntt  I  Bo^a 
Ih0ni»  ^hin oroceiif . . , .    Do j{* . . . . 


'* 


Larva. 


Ifame. 


CyMtietnut  bo9U 

<^«f£e*r«iuml|itl{i«tf«.* 

CyjIicCTiPua ttn menUi*  ..... 

vifnwruM  e^ebrotU 

Ethinoeoeeut  pebfm>trphu*  . 


Boat 


Cattle. 

SwriiiuBiidiaaii. 

Cattle,  ahoep,  and  avlu«. 

Cattle  and  siieepi. 

CmUe.  abeep,  «wine.  uaa.  ^l^  ' 


FLUKES  ANB  TAPEWORMS  OP  CATTLE,  8HEEP,  AND  SWINE. 

19<  Beef  Meaalea  i  Ci/sfivrrvKs  bark)  of  Cattle,  and  its  aduJt  stage.  The  Uifarmed^ 
or  Beef  Meaale,  Tapevronn  (  Jiai^ttia  saginata)  of  Mail. 

LaR%'AI.  8Ta<ik  (CifaUcereHS  horiH  s 

For  anatomical  characters,  compare  fig.  68  ivitb  key,  p.  21. 

SYKomfMY.^ — CyaiieercuM   Taemiais  aagiualar  Lruekurt,   l^ — (f);    C.  hifvitt  CobbuliL^ 


.,./n^ 


.^ 


.;i-.,j^. 


ffretfaritu;  t,  loteiiiiniil  emx^ii ;  tw,  or»I 
aucker;  <»**»  ovjiry;  f.  t*»titJck"'ft;  u, 
uteniiit  t^,  vitdlugeni?  frl»iid«;  fi, 
TeiticuUi  BemiiiillB.  -9.  (After 
LoMft,  1)«M»  fig.  l.k    Sci^  ]K  67. 


o{wuiiijEof  Lftiirc^r'rt  uttiml ;  op,  orary ;  i^*,  oitcretory 
jiEire;  I!.  1«iilloit«:  If,  iit^TiiN;  vd,  vfiH  ilofKrunei;  c/», 
vautrjil  poucb;  ^17,  vttetlo|;<^r4c  glADtH:  rx,  vpftictiLii 


1SB6;   C    Taeniae  medioeantUatnf   Knorh,  I8fi8;  f.  ifK^rml^  of  varions  rf»*riiiftijH  nnd 
othf-ra,  IS— (  f);  •'  CifBtictTkun''  hovi^  of  Schiit^itU^miibJ,  IKJIH. 
liorr». — Cattle,  Rocky  Mountahi  *'  aiitelo|*<-/'  Ihiiuu,  und  giraffe,  CistH'  jip.  137-143.) 

Adult  «tagk  ( Ja^Mla  aaffinata  {Qiwze,  17^) ).  | 

For  anatoiQical  characters,  compare  figs,  6^73  witli  key,  p.  84, 

Synonymy  (»ef*  also  pp.  8fMK)). —  Taenia  aolimu  LinniieuB,  1758,  pr«>  parte;  y.  cuckiv 
Mlina  Pallas,  1781,  pro  parlo;  T.  CHcurhiiina  Art  [=  viir, )  wiffinafn  r^oi/.r,  17H2;  T, 
OHCMrfri/itra^  jjrrandif, ia^ifiaia Goesee,  1782;  7.  ^olHaria  Leakey  il78&),  (tro  \iatUs%  HilI^^\ 
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mMi 


Flo.  67 .—  11  o niiiloffastrr 
ptgloniiifr  vent  ml  vionr. 
(AfierFoidt!r,1883,  PL 
II,  1kg.  1  a.  Tak«u  from 
BrmiD.  Vermos,  PI, 
XTin,  flg.  3,)  See  p. 
67. 


toUum  (Lintiac'iifi)  ZeiU%  1^0'^^  pro  partu;  Peniastoma  efmniata  Virey,l82Ii;  "T,  dm' 
iatii"  Nicolai,  (IS'M))  [wc  IkUsiln  17811]  ;  '*r,  lata''  Fniuer.  IKiT  [uec  Linnat^ui*,  175$]; 
BoihriocephaluB  tropicua  8cLnii*!tninllt«rp  1847;  'i\  mfiHocant^Uata  homini$,  aeii  T,  mfdi0» 
vaneUaUt  ncu  T,  cittafienttiv  KilcUeiinu-iMttsr,  1852;  T,  solium 
vut,  medwcanefhtia  {KwhouimnnfeT)  Die«in^,  1854;  lit^mim- 
rhynchuH  tnediorantHala  (Kilrbenmekteri  W#>iiilaiid.  1858:  (  f ) 
Tftrnia  notium  var.  abictina  Weinlan*!,  1858;  T.  iiKrniu  M(K|tthl' 
Ti^iif  1(111,  1H60;  1\  mrdiof^aHctUata  (-f-)»  daiv  (  f ),  **»>«  Motiuin- 
Tandon,  1860;  T,  trapica  (SdHiiultmiiller)  Moqaiu-Tandori, 
1860;  T.  lUfffdlooH  W«iiilandt  i^  1861) :  J\  {fyttQiaenia)  mtdio- 
caneiiata  (if  Li^iiekart,  180.*^;  /'.  tfaginaht  (Goeze^  1782)  of  I^iu  k- 
art,  1H67;  ( f)  T  aMeiiiNi  W«-inlaDil  of  Davuine,  1873;  T.  turr- 
»ii<^  Labonlb*^[ie,  1876;  T.  atfjerien,  Ri*di)n,  1883;  ( f )  T.  kotium 
var.  fiijfiiir  finz/anli  AHraiintlo*  18«5;  r.  al^tTienHn  nr»nii,  18414 
(=;  1\  atgt^'riefi  Redoii  r*"iiaiii*'<l). 

AxoMALtEs. — (?)  '^Toviiia  ttttgariM'*  Werner,  1782  [»«*<•  Liii- 
njieup,  lim']  =  T,  deutata  Matsch,  1786;  (f)  T.  /i*»w/rtfki 
Chiiye,  1833;  T^capeniiia  MorjiiiU'TiUKhmj  1860;  7\  hpha*oma 
Cobbf»lf1,  1866;  1\  fnta,  T^caniinua,  'J\soliHm/usa  tivn  continua 
Coliti,  1876;  T,  miimmifcata  Gn/zardi  Asinuntlo,  1885;  T.  fiiffra 
DMV.iiiit\  1877;   7*.  htcrmiM fenestra ta  Mai^/^iorai  1891, 

Phk-LiXNAKAX  NA.MHS. —  rerminvHvurbUitfufs  riiUl{nmiDg  r«W- 
fita  lonijisnimti  PLiterj  1609;  Ltivihricti»  latus  Mnvf«tnH»  (1634); 
Tat'via  Htrmnia  Pfateri  ErnHt,  lf>59;  Lumbricnn  latuM  T^raOQ, 
1683;  SoHum  chi  7'rnm  ftiwir  cif^ine  Andry,  ( 1700);  Tcienia  de  la 
ferowrff  tHpl'ct  Amlry,  1718;  7a«Nia  >f*iN*  rjjiwr  on  Ta^^ta  d€  la 
previiirfi  t^tpicir  Atiilry,  1711, 

BiBLiouRAFHY.— Tor  bibliographj^wc  Hnbc^r  (;i®92),  For 
t<'ebi]ieiililiHiusflioii,8i^©Leiiokart(l880,pi>.51»-6l6) ;  R.BUnrbard  (1886, pp. 3 1 5^.382). 
Host-— Man. 

Life  hMory. — 3tartiug  with  the  iulult  tapeworm  {i\g.  09)  in  the  intea- 
tine  of  man,  the  Hie  history  of  the 
parasite,  tbe  knowledge  of  which 
we  owe  to  Uiulolf  Leuckart,  is  as 
follows:  Tht^  ej^gs  (flg.  74)  escape 
from  the  uterus  and  are  passed  with 
the  excreta,  or  tlie  Hegiiieut»  eou- 
taiiiiiig  ^^^H  break  loose  from  the 
tajieworm  and  either  waodet*  out  of 
the  intestine  of  tlieir  own  accord  or 
are  passed  with  the  excreta.  In 
either  (ui8e  thc^  eggs  become  acat- 
tere4  upon  the  ground  or  in  water, 
and  reaeVi  the  tiittle  through  thiMr 
drinking  water  or  with  the  fodder. 
When  whole  segments  (generally 
several  together)  are  passed,  these 
crawl  around  on  the  grouiHl  or  herb- 
age, and  cattle  by  swallowing  them 

may  become  infected  with  niinierous  eggs  at  the  same  time.    T'pon  arriv 
ing  in  the  stomach,  the  egg8hells  are  destroyed ;  the  embryo  then  bores  iU 


with  b«i'f  juruAlrn.  niiliiml«l£e(Origtii«l>. 


way  through  tbe  in- 
testinal  walls  wiMj  the 
iikl  of  its  six  minute 
h<K>ks,  and  warjdera  to 
the  nnisde.s  where  it 
conit^s  to  rest;  or  if 
it  bores  into  a  blood 
vessel,  it  may  be  car- 
ried with  tlie  blood  to 
any  organ  of  the  btxly. 
When  the  embryo 
comes  to  rest  \t  lo^es 
its  hooks^  and,  increase- 
ing  in  size,  develops 
into  a  sniiill  round 
bladder  worm.  The 
head  of  tbe  fntnre 
tai>eworDi  is  then  de- 
veloped in  an  invagi- 
nation of  the  cyst 
wallj  and  the  com- 
plete  organism  (fig. 
G8)  thns  forme*l  is 
known  as  a  rif^ticer- 
cw«f,  or  bladtier  worm. 
Dnring  its  develop- 
nient  the  eyst  pnsbes 
the  tissues  of  the 
host  aside  to  ntiike 
room  Ibr  itself  and  an 
outer  cyst  is  formed 
aronnd  it,  made  ui) 
of  cormective  tissue' 
of  the  host.  The 
t<»tal  time  consnmed 
ID  th«  development 
of  the  cystine  reus 
from  the  embryo  is 
variously  estimated 
from  seven  to  eighteen 
weeks. 

Hertwig  states  that 
the  larva  has  eom- 
pleted  its  develop* 
meiit     in     eighteen 
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weekis,  and  gives  the  tbllowiyg  table  to  determine  the  age'  of  the 
ey  sticercus : 


A  tc«  in  wwikn. 


Rntire  cyst. 


Cynlioercuei  with- 
out cRniiwtlve 
ti«»iiu  cyst. 


Soi>lex. 


Katoral  iiiw. 


0.fi  hr  0.&  m 

1  bf  1  ram  . 

bv  1  1 


4..... 4.0  by  3.5  mtu 2.S6  b j  S.2S  mm . 

i .«.  —  »• 4.2  by  3,5  lum  ,.,*.  3  by  2.5  mm . 

i». - 4.5  bv  3.5  ram .  a.2&  by  2.75  mm  . .     ].5bvlmtn  . 

3^ ....i  5  by '3.75-4  mm 3.5  by'3.5  mm l  1.75  by  I  mm 

12. ,«,^ , SJ'by  3.5-4  ram  ,,-  4  by  4  mm  ..-..-.  J  1.8  by  1  aini 

14 ,. .....--  5  by  4,5  ram 5  by  4.5  lum. ......    2 by  1  mm 

16 ,,-.  6  bv4.5  mm. 5  hy  4.5  mm 2  by  I  mm 

18,,-..-.. 8.2Mbv  4.5  mm  ..  P  bv  4  mm  ,..,..,.    2  by  1.25  mm-.-. 

28...,,*-.*.... 6.5-^  by  4.5  mm  .- ,  0  by  4.5  mm -J  2.25  by  175  mm  . 

SB 7  5-Oby  5.6  mm  ...  7by&iiim 2,5by2mm 


Sl»itcli«d. 


0,7m]ii,lf»nie 

1.3  nun.  ?*  !,i 
2  9  mm 
^.3  mm       '  .. 
3.5  iitrn.  long 

4  mm.  tobg. 
4.25  mm,  long. 

5  mm.  b(i)|;. 
5.5-Q.25  mm.  loQ^' 
7  mm.  Utug. 


(The  calcareoiiR  bodies  may  appear  when  the  bladder  worm  is  four 
week^  old  J  the  suckers  are  fully  tleveloped  at  the  in^ht^^entlj  week. 
OeeasioiiJilly  bladder  worms  are  found 
L  ^r'^-'w^^^T-fc^  meas  1 1  r  i  1 1  g  10  to  1 2  m  ei  . ,  w  i  t  b  a  Bcole  ."^ 

I  p-  '    ,T^J     '.^  8  to  J>  mm,;  tliese  parasites  are  moi^ 

I  B^'  '^  *'^^"  "^^  weeks  old.     If  the  infeste<l 

I  K^  %^  animal  is  not  slaughtered  and  does 

I  xN^^^jrf^tL,:^^  ^'^^*  *^^*^  *'^^  cysts  will  eventually  die 

I  _«»«.«_  and  degenerate.    ThuB,  iooneaniiNiil 

/^-^W,     "^^       killed  2l'4  days  after  being  iiife4-ti*d 
.  ^:^  I  f^^'       rm      ^^^^  tapeworm  eggs,  the  cysts  were 

y^  W   \     W.-: /''  ■^y-     ^-m^     CMih'ifled  (Saint-r>T).    The  parasite«| 
f^..<^:      J    Ife^v-v-^ ''''■•  ''-i^     which  inhabit  the  seats  of  predilectioni 

(see  p,  7H)  seem  to  be  the  last  to  die. 
The  degeneration  msiy  inebide  (1)  the 
surrounding  eonnective  tissue  eap- 
siile,  which  becomes  opaque  and  thick- 
ened,  {'J)  the  bladder  t-yst  of  the  worm, 

kwhirh    turns  to   a  yellowish    green, 
Fio.70.-nomal.»pex.aiidl.t*ralvi.w«of(b.     ^''^'^-    ^'^'^*^^'^y    "*'^«».    ^^    (''^)    ^'^^^'      l^t 
hmii of  ik?ermoa«io  Tapeworm  (7VM^it«*a-    however,  the  tinimal  is  slaughtered 
rarip:r'"f7''S:r.,''' "•*"""    !>«■'•«'•«   «■«'  ••y'"*««'"-'   l>e<.omo  cald. 

fled,  arul  the  meat  used  for  food,  the 
cyst  around  the  hydatid  is  digested  upon  arriving  in  the  stomach  of 


^  Diirmp  tli«  proof  re iMling  of  thm  report  an  artiele  l>y  Ostertag  (1897^  pp.  1-4)  bjM 
reiM'bcrl  iiHt  iu  wbicU  li^  adftn  mmw  details  of  vjiliio  in  jud^^ing  the  age  of  th«  bliidtler 
wonnSt     His  chief  rv.H ill t.**  may  be  siimmarizeil  aa  follows: 

(1)  A  ateer  luay  becomti  infected  with  Wef  tueuKle«^  aud  yet  recov«?r  fram  tli« 
attack  without  nhnwinjyf  npuo  post-itiorteni  any  calritieil  rysta,  (2)  C,  havia^  18  days 
o](K  iH  B|iiiidloforiii,  uiid  uieasiin^A  4  mm,  loii^r  l»,v  2  iiiiii,  broad;  ii  dilTeren  tint  ion  int4i 
flcolex  Qtid  bladder  i^  not  yet  present.  (3)  I'p  to  33  dayHnfter  ii^feotion  tht)  fiaraMit 
i»  8iirrouud*Ml  Ijy  a  cheesy  mass,  the  refinH  of  fxndatioii;  tbin  rtfterw^ird  dinH^ 
peutf),  (4)  At  25  days  old  the  pantsitu  BhowH  the  primordiiiui  of  the  seolex^  ^t  ith 
fault  indi4'!itioii  of  the*  sutker«.  (o)  When  the  parasite  if*  p'jI*  daya  old  the  •iii-kem 
iiirty  be«een  with  the  naked  c*ye;  calcareous  coriiu«rb*8  are  also  present,  (6)  The 
lumen  of  the  suekcru  is*  visible  in  parasites  l',i  days  old. 


FLUKES  kKD  TAPEWORMS  OF  CATTLE,  SHEEP,  AITD  SWINE. 


man.  The  lijdatid  cyst  m  also  digestedj  tlie  head  and  neck  alone 
remaining  uiiiiijuiwl.  Tlie  8co?ex  then  passes  from  the  stonnieh  into 
the  snrall  iiitestijie,  fastens  itself  to  the  wall  by  means  of  its  snekers,  and 
gives  rise  to  segments  by  transverse  division  (strobilization)  directly 
back  of  the  head  and  neck.  New  segments  are  fonned  between  the 
head  and  the  old  segments,  so  that  the  last  segment  is  always  the  oldest 
and  the  segment  nearest  the  head  always  the  youngest.  Segments  are 
formed  so  rapidly  that  the  worm  is  fnll  grown  at  the  end  of  about  three 
months.     Perroueito  estimates  that  about  13  to  14  new  segments  ar© 


I 


fornied  eaeh  day, 
length  of  the 
the  first  month 
Genital  organs, 
segment,  em 
completed  to  the 


cattle  in  the  skel 


I 


which  results  in  an  average  increase  in  the 
worm  at  the  rate  of  about  3  cin.  per  day  for 
and  14  cnu  i»er  day  for  the  second  month. 
both  male  and  female,  are  developetl  in  every 
bryos  are  produced^  and  the  life  cycle  ia 
point  from  which  we  started  oat. 

BEEF  MEASLES. 

{•it tile. —  Ci/jffwercii^  bovis  has  been  found  in 
etal  muscles,  in  the  heart,  the  adipose  tissue 
ar*mnd  the  kidneys,  the  subperitoneal  enn- 
nective  tissue,  the  lymphatic  glands,  and 
betw^een  the  convolutions  of  the  brain: 
cases  are  also  reportetl  of  its  presence  in 
the  lungs  and  liver. 

In  some  infections  of  cattle  whit^li  have 
been  made  no  symptoms 
of  disease  were  noticed, 
but  in  others  <piite  severe 
sym])toms  have  been  ob- 
served. About  hfteen  to 
twenty  days  after  infec- 
tion tlie  aninuils  became 
feverish,  the  sickness  iii- 
creasitig  to  the  twenty- 
fifth  to  sixtieth  day,  the 
patients  becoming  ema- 
ciated. Several  cases 
proved  fatal,  while  others  recovered  and  were  apparently  none  the 
worse  for  tlie  experiment* 

These  synjpt^»ms  have  been  noticed  only  in  cattle  which  have  been 
experimented  upon  and  which  have  received  enormous  intections,  and 
it  is  very  generally  sujiposed  that  an  ordinary  infection  will  have  little 
or  no  eflcct  upon  the  animals;  we  can,  however,  easily  imagine  that 
such  an  infection  as  Fleming  deseribes,  where  he  found  300  eysticerci 
in  one  pound  of  muscle,  will  injure  the  host.  Wlien  the  heart  i^ 
heavily  infected  its  action  must  be  seriously  impeded.     As  an  example 


I 


PlO.  71 S(P|cni«it(i   frcrai    varlons    «tr«j>»i1tin    of   Tli-fpf  meaale 

Tftprwomi  (TaefiiA  »a(finftta)  Hh^miun  lorinn  (tf  |HO>;lnttlilt* 
which  Am  oocAelfinally  found:  a,  r-lffngnletl  HtiKTiif'iilH:  fK 
b«adlfkoiiegineiit«:  e,  aportiou  of  Atmltila  in  whit  h  thn  avg- 
uirutmtlot]  ia  tint  difttiQct;  d.moniUimni  tivgtueuiM  (ataidl 
orfgiDiil :  c  iiml  d  wftor  R.  niunclittnl,  1894L 
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of  an  extrem*^  case  we  may  take  the  following  desrriptfoii  of  sympi 
and  ji<jst- mortem  examiuatioii,  tiiken  from  Ziii'u  (1882,  p,  187) 

SympUmui, — Four  days  aftor  feeding:  BegmentB  of  T.  ttoffinain  to  a  healthy  tbree- 
[  uumtha-old  calf,  the  ptiiltMit  showtid  »  btt^lier  teuiptTature  (the  normal  tempi'ratiire 
'  Was3d.2  C.)  Tbti  CM  If  air  but  1  it  tin  im  that  da>%  showed  an  accelerated  pul*e,  swollen 
belly,  utariiig  ooat,  n-ud  upon  prt^Ksure  on  tho  sidoH  sliowe<1  8igiis  of  pain.  TbeDext 
day  the  animal  was  more  lively,  at©  a  littlo,  zitui  for  nine  days  later  did  not  show 
any  npecia!  liyaiptonis  t^xcept  pain  on  pr^BBure  of  tbo  abdominal  walls,  and  a  Alight 
fever.  Nino  ihiyn  after  tbe  infection  the  temporatnre  was  40,7  C,  p«b*t?  8t>,  reepira- 
tion  22;  the  ealf  laid  down  most  of  the  tiiue,  lost  its  app<?tite  alnio»t  entirely*  otid 
groaned  cooaidcraHly.  VVbtsn  driven  ittihowed  a  stiff  gait  and  evident  pain  in  tlie 
■ide.    Tbe  fever  iuoreasod  gradiiaHy  and  with  it  the  feebleness  and  low  spifit'Od- 

tiess    of     the    ealf, 
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which  now  retained 
a  recnnibent  posi- 
tion most  of  the 
time,  V>eing  scarcely 
able  to  rise  without 
aid,  and  eating  only 
mash  with  ground 
corn.  Diarrhea 
eonimencedt  the 
temp«*rHtiir^  fell 
gradually,  and  on 
the  twenty -third 
day  the  animal 
died.  The  temper- 
ature had  fallen  to 
38.2  C.  During  the 
tu»st  few  days  tbe 
calf  was  unable  to 
rie^e;  in  faot^  it 
ton  Id  scarcely  raiia 
its  bead  to  lick 
mash  placed  be 
it*  Prilso  was  re- 
duced by  IC  heats. 
On  the  last  day  the 
heart    l>oat«    were 

Yery  much  slower,  yet  firm,  and  could  be  plainly  felt.    Several  days  before  death  the 
hrealbiog  was  labored  and  on  the  last  day  there  was  extreme  dyspnoea.     «     »     • 

Pont-morlcm, — Dody  cavities  contained  reddish  serous  exudate.  Subdermal  oou* 
nective  tissue  wa^^  ondeniatoiKs.  Muscles  were  redder  than  usual,  in  some  places 
very  dark  red.  In  the  heart  nnmcles  were  innumerable  (many  tboosand)  round 
tubercle-like  bodies,  l,r»  tu  3  mm.  long^  1.2  to  5  mm,  wide,  yellowish- white  in  color. 
Young  cysticcrei  lay  embedded  in  thea©  smeary  chalky  cysts.  Some  of  the^<  cystl- 
cerci  were  ronnd^  but  the  mtijority  were  bottle-sbaped  and  contained  round  cells  and 
fat  globules,  and  were  inclos*  d  by  a  membrane. 

The  bottle-shaped  eystiecrci  measured  0.557  mm.  long  while  their  greateat  diameltf 
wan  0.*S2i}  nmi.  Cyst^  were  iilso  found  in  all  tbe  inuseb'S^  especially  iu  tho  mimelei 
of  mastication,  dorsal  muscles  of  tbe  iieck»  etc.,  and  finally,  though  not  many,  in 
tbe  diaphragm,  nnil  outer  and  inner  diagonal  abdominal  muscles. 

Acute  centmle  tuberciiloHLs  is  a  name  which  is  iKimetiines  applied  to 
designal**  a  heavy  infection  with  cysticercL 


atn) :  rp,  lirnin  fHiiteli,  with  rtrrns;;  rfc,  (Ittraul  eiiniil;  ^p,  gtmltJil  |Mfn^; 
ri,  latf*rul  lougltiitttual  Bcrvea^  ot\  ovary;  Mff,  flbL41  glniHl :  t,  t«ti4tid4?«;  ut, 
m^diiin  nterine  Hti!ii];  r,  vaf^tim;  t>c,  vtrntrnl  cildiiI,  i  on[UM't45di  by  trsiivverae 
cdual,  tc;  edt,  riui  deft^raos:  vg,  vitttlli^gone  glund,  isalAr^l  (iu  fuirt  after 
Leufkurijf. 
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Failing  to  diagnose  the  presentee  of  the  panisites  by  symptoms 
exhibited  by  the  mttle,  we  have  recoiime  to  other  ineth^uls  which  have 
oc*ca8ionally  proved  of  use : 

(1)  By  examiiiin|T^  the  under  side  of  the  tongue  it  is  oeeasionally  pos- 
sible to  find  small  lumps  about  the  size  of  a  pea  or  T^eau  which  eaii  be 
moved  slij^htly  with  the  tiut,^t»rs,  and  which  in  many  ctises  represent 
cysticerci*  It  ift  rare  that  this  method  leads  to  any  practical  results, 
and  no  coulidenee  slRiuhl  be  placed  in  it. 

(2)  Several  authors  sui^fgest  cutting  out  a  portion  of  umsele—Hjne 
of  the  neck  nuiscles,  for  instanct^ — and  exuTuiniu^  it  for  the  eysts, 
Altoou^^h  the  diat^nosis  may  sonjetiines  be  uiade  by  operatiag  in  tliis 
manner,  we  can  hardly  see  how  it  can  be  of  any  practical  value,  since 
110  treatment,  excei^t  pnjd  rionrishnjeiit,  which  cattle  Hhonhl  always 
have,  can  at  present  be  suggested  for  animals  infested  with  these  para- 
sites. Moreover,  extirpation  of  a  muscle  should  be 
practiced  oidy  by  professionals,  and  a  negative  diag- 
nosis in  this  case  is  of  no  value, 

I      (3)  The  oidy  positive  diagnosis   is   post-nnjrtem 

examination,  and  this,  for  the  comfort  of  man*  as 

will  be  shown,  should  be  made  on  all  slaughtered 

cattle.     An  examination  of  the  internal  and  extt*rnal 

muBcles  of  the  jaws,  the  tongue  and  neck,  as  well  as 

the  heart  and  mnscles  seen  from  the  liody  cavity, 

will  generally  suftice  to  determine  whether  the  cysti- 

cerei  are  present  or  nut. 

Treatment, — There  is  no  medical  treatment  to  be 

suggested.    /Vcrewi*on,  however,  is  extremely  sim- 

ple.     We  have  seen  (p.  72) 'that  cattle  obtain  the 

eggs  directly  or  indirectly  from  human  excrements; 

henc^e  persons  who  have  this  tapeworm  should  not 

void  their  excremetits  in  tieltls  or  barns  where  they 
I  can  contaminate  the  fodder  or  water  used  for  cattle. 

If  this  plan  is  foHow^ed,  not  only  will  the  sfiread  of 

the  parasite  among  cattle  be  preveutt^d,  but  also  the  spread  of  this 

species  of  ta|jeworm  among  miiUj  since  the  latter,  as  has  ab-eady  been 

stated,  becomes  intected  by  eating  meat  containing  the  larval  stage.     It 

liesentirely  within  the  power  of  the  inhabitants  in  st-twk- raising  districts 

to  prevent  the  infection  of  their  cattle  with  this  parasite. 


of  Beer  mf»ak^   Titpe- 
wunn    ( Til f Ida    taffin- 

bratu  I;iii4i  of  the  iititriifl. 


ABATTOIE  INSPECTION,! 


As  beef  measles,  when  swallowed  by  man,  gives  rise  to  an  adult 
tapeworm^  the  tpiestion  of  using  meat  infested  with  this  parasite  and 


>8ine4*  this  report  wa«  Mat  to  presa  we  have  rftciiived  a  very  exteriBive  article  upon 
oir  inapectioii  for  btef  nieaslt-K,  written  by  Rjiainusw^n  {lS9'7)t  of  Kopenbaifen. 
iwhawinh  tn  inform  tbtMti^elves  upuo  thin  Hiibject  more  in  detail  are  referred 
ITftrticlet)  by  Ka«inua*eD  {imi)  and  Friis  (ISil?), 


DTBPECTION   OF  MEATS    FOR   ANIMAL   PARAST 


the  question  of  iibattoir  inspection  uatnnilly  aiise.  Althoiifj^b  this  spe- 
cies of  tapeworm  does  not  etmtribute  to  the  cooifort  of  mati,  it  can  nol 
be  looked  upon  a8  a  diiiigerous  parasite.  It  may  bring  about  digestive 
tronbles,  but  will  not  per  se  result  iu  the  death  of  the  patient;  and 
witii  proper  treatment  it  can  be  gotten  rid  of,  although  sometimes 
with  difficulty.  Nevertheless,  its  i>reseijce  iu  man  should,  of  course,  be 
jirevented  when  possible,  and  tbis*  can  be  done  by  very  t^imple  meauSy 
namely,  (1)  by  an  inspection  of  cattle  at  the  slaughterhouses  to  deter- 
mine the  presence  or  absence  of  the  larval  stage,  and  (2)  by  submitting 
infested  meat  to  processes  which  kill  the  parasites* 

(1)  PmltioH  of  the  paratiittus, — Inspectors  should  examine  very  thor- 
oughly the  muscles  of  all  cattle  shiughtered,  especially  the  inner  and 
outer  muscles  of  mastic^itiou  and  the  heart;  cuts  should  be  made  into 
the  muscles  of  the  jaws  parallel  to  the  bones. 

The  following  table,  taken  from  Ostertag,  giving  the  result  of  the 
meat  inspection  in  Berlin  for  1889-1)U,  is  exceedingly  instructive,  as  it 
Bh*»wB  the  general  di.stributiou  of  the  parasites  in  the  various  nuiscles: 


(1)  In  miiwoles  of  the  jaws .-..,. v..  ------ ..-- .,,-.  ..^- 316 

(2)  In  mueolea  of  the  ].''  wa  lind  in  tlie  hourt ,,..,.  lid 

(3)  In  muscleH  of  tlie  J«w«  and  in  tlie  tongue 4 

(4)  In  muHclc«  of  the  jaws  and  iu  th«  neck I 

(5)  In  riiiisclea  of  the  neck * ..-.>..-., I 

(ti)  In  muHclej*  of  the  neck  and  in  the  tongue .,.  I 

(7)  In  muscleH  of  the  tongue ,,,. 2 

(8)  In  musch^B  of  thd  toQgoe  and  heart. 2 

(9)  In  muBcles  of  tbe  tongue  and  maselei*  of  hreast I 

(10)  General  infection, 22 

Thus  it  is  seen  that  in  these  examinations  the  muscles  of  the  jaw9 
were  infested  360  times,  while  the  other  organs  were  infested  but  55 
times  (in  this  computation  the  22  cases  of  general  infection  are  omitted); 
in  other  words,  in  about  seven  eighths  of  all  eases  found  parasites 
were  present  in  the  mnscles  t>f  the  jiiws.  Occasionally,  in  very  hea%-y 
infections,  the  parasites  occur  also  in  the  lymphatic  glands,  the  InDgs, 
the  liver,  the  brain,  etc, 

Tlie  re(;ogniti(>n  of  the  fully  developed  bladder  worms  is  an  easy  mat- 
ter for  anyone  who  understands  the  structure  of  the  parasite;  althongh 
their  detection  in  superficial  layers  is  rendered  stunewhat  dlflicQlt  in 
case  the  surface  of  the  meat  be4'omes  dried.  In  case  of  doubt  the  sus^ 
pected  cysticercus  may  be  placed  between  two  fingers  and  a  gradual 
pressure  exerted  upon  the  cyst*  This  will  cause  the  protnision  of  the 
hea*l,  upon  which  the  four  suckers  can  be  easily  distinguished.  A  sim- 
ple microscopic  preparation  of  the  parasite,  made  by  pressing  tt  botweeo 
two  pieces  of  glass,  will  reveal  the  presence  of  the  calcareoas  corpus* 
cles  of  the  i)arenchyma. 

Differential  diaffnosin, — The  only  parasites  in  cattle  which  would  be 
likely  to  be  mistaken  for  beef  measles  are  Oysticercun  tenmcoUu  (aee 
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p.  Oii)  and  Evhinococrm  polymorph ux.  The  absence  uf  ho<iks,  however, 
iiumetlkitely  distinguishes  tlie  Beef-inea8]e  Hhidder  Worm  {Cifnticercus 
horiM)  trom  ('.  ienuivoUis,  which  occurs  in  the  serous  meinbraues,  etc., 
but  not  in  the  innscles.  Younj^  stages  of  tho  echinococcihs  hydiitid, 
which  are  occasion  ally  found  in  the  muscles,  differ  from  the  Beef-raeasle 
Bhidder  Worm  in  several  c  haracters,  which  render  a  differential  diag- 
nosis comparatively  ea^y,  a«  seen  from  the  following  table: 


Pv§tie«reua  bopi§. 


Sehmotnoevs,  p,  118. 


^  li^  ..:.ui  iLiAcl  li«fid  preveat..    Hend  abHeiit^ori]nnif.*roiiAanui:^UKi«4H  preaoot  in  Urwid  cupeules  (p,  110). 

Ciitirie  tbio. ;  Cntirle  thi<;k  fttid  lamluated  (p.  116). 

Forrn  ov*l. ...... ,.,...,. j  Form  rounrt. 


■ 
■ 
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A  positive  diagnosis  of  the  younger  stages  of  f,  hovifi  (i.  e.,  before  the 
head  lias  devehjped)^  or  of  degent^rated  apecimeois,  is  sometimes  more 
difficult;  the  younger  stages  and  the  totally  degenerated  S[>ecim6ns 
will  not  devel(>p  further  if  t^atcn;  tlie  specimens  which  are  only  partially 
degenerated  may,  however,  still  retiiiu  enough  vitality  to  develop  into 
adult  tapeworms.  The  oval  or  pyriform  body  gives  a  probable  diag- 
nosis for  the  younger  stages,  while  the  presence  of  calcareous  corpuscles 
(seen  only  with  tbe  microscope)  furnishes  a  method  of  diagnosis  for  the 
degenerated  forms.  Even  iu  completely  degenerated  cysts  the  calca- 
reous bodies  may  be  discovered;  tliese  should,  however,  not  \m  mistaken 
for  tat  globules  which  are  more  strongly  refriMitive,  |»osse8s  a  broader 
and  darker  edge,  and  do  not  change  on  addition  of  acetic  acid.  It  is 
more  tlifllcult  to  distinguish  the  calcareous  corpuscles  from  certain  crys- 
tals of  calcium  carbonate;  the  latter  lie  iu  clumps  and  overlap  each  other, 
and  upon  being  treated  with  mineral  acids  (as  weak  hydrochloric  acid) 
completely  disappear,  while  when  the  calcareous  c^irpusclcs  are  treated 
with  acids  their  organic  base  retains  the  original  form, 

Rifljiling  givea  the  following  method  for  determiuini^  the  pres45Eice  of  cysticsrci  in 
ehoppc'il  meat  J»nd  sausagt%  Itnt  lU  applicatiou  does  Dot  seeoi  very  practicabk\  for 
thi«  coiiotry  at  leiiiit.  It  appyarH  to  us  uin'ii  better  to  tospet  t  me«it  for  measles  before 
it  is  nit  up. 

I'r^'pare  1  to  4  Ittt^t s  4>f  a  solution  of  caustic  aoda  or  canatic  potash  Imving  u  speoittc 
gravity  of  1.15;  plate  thia,  together  with  th<^  t(>a»od  or  chopped  loeat*  in  ft  fiinm^- 
shaped  dinh,  Atir  well  and  allow  to  stand,  Thp  wonutj  will  thou  sink  to  thi'  bottom 
while  the  n  at  of  thr  material  wiH  tJoat. 

Schmidt-Miilheiin'a  mttliod  cooaista  in  artificially  digeating  the  un^at  at  10^  C* 
.\fter  HC  veral  hours  the  bladder  portion  of  the  cyatioerci  will  l><^  mort*  or  leas  destroyed, 
but  the  heads  will  not  be  uffectod  ;  Mh\v  sink  to  the  bottom  of  the  v<*8«*el  and  may  bo 
recognized  as  small  whitt-  bodiea.  In  armed  tryttticerci  (C.  oelluloMoe,  p.  H2,  etc.)  tbfi 
hooka  will  be  foil  ad. 
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Frequeti€if  o/Oystii-ereiiH  bo  vis  in  vfittU', — No  exact  statistics  1 
published  for  this  country.     The  ]n-oportioii8  of  infected  ciittle  dlaugU* 
tered  in  Pni.ssia  for  1892  were  as  tbllows: 
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The  average  pmiwrtlon  for  the  first  20  Regiemngfibezirke  mentioned 
was' 1:1,631.  These  statistics  appear  rather  low  when  we  notice  the 
following  figures  for  the  Berlin  abattoir: 
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This  apparent  increase  in  proportion  from  1:1,255  in  1888-89  to 
1:673  in  l8"J2-93  m  due  to  the  more  thorough  inspection  following 
Hertwig's  discovt*ry  of  the  seats  of  predilectitiu  of  the  ptkrasite,  rather 
than  an  actual  increase  in  the  number  of  animals  infected. 

Inflneuee  of  age  and  sex  of  the  host, — According  to  certain  European 
atiittstics  about  50  jier  cent  of  the  cases  of  infection  are  found  in  anl 
nials  2  years  old;  ab*uit  20  per  cent  of  the  cases  in  animals  3  years  old, 
and  about  4.5  per  cent  in  animals  of  1,4,  5,  t*,  7^  and  8  years  old,res)>ee> 
lively.  Heef  nieiislcsure  also  said  tvo  be  more  c<minioii  in  male  animals 
than  in  female  animals. 

Inffnencf  of  xva^tm. — According  to  Ranmussen,  bladder  worms  are 
more  common  in  late  summer  and  e^rly  fall  than  at  other  times  of  the 
year.  From  statistics  he  gives  for  Copenhagen  it  appears  that  for  the 
years  ISlHMNi,  the  total  number  of  cases  found  ami  llieir  proi>ortion  to 
the  entire  number  of  animals  slaughtexed  were  as  follows; 
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LUKES  AHD  TAPEWORMS  OF  CATTLE,  8HEKP,  AlfB  8WIKE. 

JHMpnsition  of  m^'ftsiif  beef, — Measly  bet^f  sboiild  bi*  eoti<1emned  to  the 
tuiik  as  iiJifit  mr  food  when  tin*  iiifet.-tioii  m  general,  or  when  tht*  invii 
mm  by  the  paiiisites  lias  caused  a  watery  and  *"  rtabby  ■*  eondition  of 
the  meat.  In  case  of  light  itifeetioii  the  irR^at  «raii  be  use<l  for  food  aftei 
the  cystit'erci  have  been  rendered  harmless,  but  even  hi  these  cases 
it  is  well  t4>  cut  away  the  most  heavily  infested  partioos.  Cases  of 
so-ealled  '-single  infection-'  shouhl  \m  treated  the  same  as  cases  of 
ligtit  JnfecrtioTi,  for  aithon»;h  it  may  unquestionably  happen  that  an 
animul  is  infected  with  but  one  bhidder  worm,  sdll  the  finding  of  only 
one  parasite  is  no  jjroof  that  other  parasites  are  not  present ;  further- 
niore^  in  a  number  of  eases  of  allegeti  ^*  single  infecticm,"  later  and 
more  thorough  examination  has  revealed  further  worms. 

In  case  of  in  fret  ion  witli  only  very  young  parasites,  in  which  the 
suckers  are  not  fully  developed,  the  meat  may  safely  be  passed  and 
aHowed  to  go  on  the  market  wit  lion  I  restriction. 

In   case  of  infection  with   fully  developed  live  bladder  worms,  tlie 
meat  slionld  be  subjected  to  some  aateguardicg  method  before  being 
|ilaced  on  the  block,  or  it  sliouhi  be 
sohl  under  declaration  of  its  exact 
ehnracter. 

Opinion  differs  iis  £<>  the  method 
wbich  should  be  followed  in  ease  of 
inteetiou  with  degenerated  bladth^r 
worms.  It  is  maintaine<i  by  some 
tliiit  this  meatshoulil  be  allowed  on 
Hie  market  witliout  restrictions. 
TLe  iindmg  of  degenerated  cysts, 
or  bladders,  however,  is  no  protd' 
tluit  all  the  parasites  are  dead,  for 
hut  only  are  eases  more  or  less  frequently  found  in  wliich  both  Hve  and 
degenerated  bladders  are  present »  but  even  if  the  cyst,  or  bladderj  is 
degen<*rated  the  head  may,  in  some  cases,  still  retain  its  vitality.  It  is 
accordingly  satbr  to  treat  carcasses  with  degenerated  cysts  in  the  same 
manner  as  carcasses  with  live  cysts;  and  should  any  exception  to  this 
be  made,  such  exception  should  he  limited  to  cases  in  wiiich  the 
degenerated  ])arasites  are  found  in  the  muscles  of  the  jaws. 

The  cysticerci  n^ay  be  killed  by  cooking,  by  salting  or  corning,  or  by 
cold  storage. 

Cor>A-in//.— This  is  the  surest  method  of  killing  tlie  parasites,  but  it  is 
open  to  tlie  serituis  practical  objection  that,  according  to  estimates^ 
cooking  in  a  steam  sterilizing  apparatus  results  in  a  shrinkage  of  from 
'^S  to  50  i>er  cent,  and  this  heavy  loss  will  uudoubtediy  be  a  drawbiK-k 
to  its  general  use. 

Pernmeilo  found  tliat  below  'AO^  C.  the  movements  of  the  worms  are 
very  slight,  or  practically  nil;  from  IW^  to  38-'  C.  the  movements  are 
livelier;  at  higher  temperature  they  diminish,  ceasing  at  44^0,;  they 
5257— No.  19 1; 


Fio.  74.— Egg  of  Jk^tmm»}^  Tapewonri  iTttfnia 
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"die  sometimes  at  44^  C,  now  and  then  at  45^  C„  and  always  at  4S*^i 
He  *' therefore  conchided  that  they  could  iu  uo  ease  sarvive  47*^  0, 
and  48'^  G*  [  =  11<UP  to  118.4°  F.]  when  they  are  maiiiuinecl  at  thi« 
tenii>eral:iire  for  at  least  five  itiinut-es.  Lewis  found  a  sojiiewhat  higher 
teinperatore  necessary  in  order  to  kill  the  worms.     He  states — 

(1)  Thiit  t'XpOHure  tc»  »  tempenUnre  of  120^  F.  for  five  luimitea  will  not  dcntroy  lif« 
jn  cystirert'i,  Imt  they  may  continu©  Ui  manifest  indications  of  hf©  for  at  \mmi  two 
or  threti  dayu  after  htitIi  expt»tiiir«;  (2)  thtit  exposure  to  a  toDiporatiire  of  125'^  F*  for 
five  ininfit«?«  dt>eR  ni*t  kill  tbeiii,  Inrt  ('S)  after  ^eiiig  siil\jected  to  ii  temperature  of 
VMP  1\  fnr  live  miuuted  they  may  he  roiisider^l  tx*  lmv«  perlslii^fL  At^r  exposure 
to  this  and  higher  teiiiperatnrod^  In  uo  inatatire  have  I  heeii  a  hit?  to  t^atiefy  myself 
that  the  slightest  movementH  to4)k  ptai^t^  in  thoir  Mulmt^iiicf^  whi^ti  examinetl  even 
under  a  hijj^h  power.  At  lelist,  it  may  ho  ootiftdexitly  asserted  that  after  exposure 
for  five  minutes  to  a  temperaturo  of  135'-'  to  UO-'  F.  life  lu  these  pftra«itea  xuaj  Xm 
ponddere^l  (JXtiuet. 

Pillizzari  found  that  cyBticercl  died  at  a  t^emperatare  of  60^  C, 
(=14<P  FV),  while  according:  to  Hertwig  52o  C.  (^125.6^  F.)  reduces 
the  bladder  worm  to  a  smeary,  soft  condition,  so  that  it  can  be  easily 
fattened  ont  between  two  pieces  of  glass.  It  is  important  to  recall, 
however,  that  in  cooking  large  pieces  of  meat  the  temperature  of  the 
inner  portion  does  not  rise  as  rapidly  as  that  of  the  outer  portion  Aft 
iin  index  to  the  duration  of  cooking  required  in  order  to  guarant>'  that 
all  the  bladder  \voi*ras  are  killed,  Ostertag  gives  the  rule  of  two  hours^ 
cooking  for  pieces  of  varying  length,  but  not  over  12  cm.  (=6  inchea) 
thick,  f'robably  the  best  criterion  in  forming  a  judgment  is  the  color 
of  the  meat;  m'^  to  70^  C.  {-^140^  to  ir>>i"'  F.)  causes  a  reduction  of  the 
haemoglobin,  and  this  results  in  giving  a  gray  color  to  beef  and  a  white 
cijlor  to  pork;  when  slices  of  cooked  beef  (or  i>ork)  assume  this  gray 
(or  white)  color,  it  cau  safely  be  assumed  that  all  the  cystica rci  have 
been  kilhxL 

In  1894  and  18115  Berlin^  Prussia,  cooked  342  insured  beef  meanly 
carcasses,  representing  insuraoce  policies  to  the  value  of  57,223,30 
marks  (about  $13/il9J5).  During  the  same  period  there  were  con- 
demned 221  uninsured  beef-measly  carcasses,  valued,  on  the  same 
basis,  at  30,977.(10  marks  (about  ♦8,80D,67).  The  raw  beef  was  sold  to 
the  parties  having  the  fooking  iu  charge  at  20  pfennige  (about  5  cont8) 
per  pound,  and  after  being  cooked  was  sold  tr>  the  public  at  3U  to  35 
pfennige  (about  7 J  to  8^  cents)  per  pound.  Cooked  measly  |}ork  wmb 
sold  lit  40  ]>fennige  (about  10  cents)  per  pound, 

Snlfintf, — ^Salt  solution  kills  the  lihnlder  worms  in  twenty-four  hout*8, 
the  parasites  becommg  shriveled.  Here,  again,  it  must  be  reaiem- 
bered  that  it  takes  some  time  for  the  salt  to  reacli  the  deei>er  layers. 

It  is  ])r4dmble  that  this  method  will  to  s«mie  extent  sui»ersede  the 
cooking,  since  the  shrinkage  by  salting  is  estimated  at  only  HAl  per 
cent.  Two  carcasses  of  oOO  pounds  each,  treated  at  Kiel  by  diitereut 
methods,  form  an  excellent  comparison.  The  cooked  carcass  gave3<H) 
pounds  of  beef  which  sold  at  30  pfennige  (about  7^  cents  per  pound;  in 


FLUKES  AND  TAPEWORMS  OF  CATTLE,  SHEEP,  AND  S\7INE. 


all,  90  marks  (about  ^^21,42);  the  salted  caroa88  gave  400  poutids  of  beef 
wlui'b  sold  tit  40  |>feiJiii^e  (about  10  cents)  per  pound;  in  all,  184  marks 
(aVmiit  *43/7D). 

Iti  Saxony  measly  beet"  bas  sobi  as  high  as  1  mark  (about  i;4  ceut«) 
per  iK>uutl,  while  in  some  parts  of  Germany  it  bas  been  sold  from  2*^  to 
10  cents  per  pound.  In  a  lew  instanfes  tbe  prejudice  against  tbi8  meat 
WS^s  80  irreut  that  it  could  not  be  sold  at  all.  In  general,  however,  the 
ml  ted  nu^asly  beef  is  easier  to  disiiose  of  than  the  cooked  measly  beef. 

Ostertag  ij^ives  as  rule  for  Baiting  the  following:  Cut  the  meat  into 
8tri]*s  i»f  any  given  length,  but  not  over  (\  cm.  [li  inchen)  in  thickness, 
and  place  for  two  weeks  in  a  brine  composed  of  1,000  partvS  of  water, 
25(*  parts  of  salt,  20  parts  of  sugar^and  2i  parts  of  saltpeter.  As  a 
praetical  t^st  to  determine  whether  the  wilting  is  thomugh,  and  the 
parasiticus  are  dead,  he  suggests  the  use  of  a  1  per  cent  solution  of 
nitrate  of  silver.  If  applied  to  the  surface  of  lightly  cured  meat  this 
solution  will  i>roduce  no  change  in  the  appearance;  if  the  meat  m  fidly 
cured,  a  momentary  nulky  opacity  will  result,  owing  to  tlie  formation 
of  chloride  of  silver.  To  use  the  test,  wash  the  meat  thoroughly  in 
water,  then  wipe  it  with  a  cloth,  and  nmke  a  quick  incision  through  the 
middle  of  the  piece  to  be  tested;  apply  a  few  drops  of  the  nitrate  of 
silver  to  the  cut  surface. 

Void  »f online.— Perroncito  maintains  that  CyHHvert'm  hovia  dies  four- 
teen days  after  its  host  has  been  slaughtered.  More  recent  investiga- 
tions by  (istertag,  Zschokke,  lilage,  and  others  have  shown  that  two 
weeks  form  too  short  a  limit,  but  that  none  of  the  worms  can  survive 
three  weeks;  beef  measly  meat  which  has  been  in  cold  storage  for 
tLree  weeks  may  therefore  lie  looked  upon  as  harmless. 

in  view  of  these  recent  investigations,  I  can  see  no  reason  why  light 
cases  of  beef  measles  (but  not  pork  measles,  see  p.  94),ish]ch  have 
remained  three  weeks  in  cohl  storage,  should  not  be  passed  as  tirstclass 
meat  ami  allowed  on  the  open  market  without  further  restrictions. 
During  certain  seasons  of  the  year,  however,  there  is  a  practical  objec- 
tion to  this  method  of  safeguarding  which  has  been  thus  for  overlooked 
{except  by  Friis),  Exjierience  has  shown  that  meat  which  has  been  in 
cohl  storage  fortius  lerigtb  of  time  during  summer  will  spoil  much  more 
rapidly  when  taken  out  of  the  cooler  than  meat  which  has  been  phiced 
in  the  ice  box  only  long  enough  to  cool  and  **tirm.*' 


THE  ADULT   TAPEWORM   IN   3IAN  AND  IVEETHODS  OF  PEEVENTING  THE 
INFECTION  OF   CATTLE. 

Tttenia  Hatjinataj  or  the  large  Unarmed  Tapeworm,  is  tlie  most  com- 
mon of  the  tcji  species  of  tapewoniKs  found  in  the  intestine  of  n»an, 
A  form  with  which  it  has  fref[uently  been  confounded  is  a  tapeworm 
( r.  ttolittm)  of  about  half  the  size  {2  to  3.5  m.),  aciiuired  by  eating  pork 
infected  with  larvae  (Cifjstiecrints  velinhiitae)^  which  jne  very  similar  to 
those  found  in  the  cattle,  but  are  somewhat  larger  and  possess  a  doable 
crown  of  hooks  on  the  head. 
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The  Unarmed  Tiipoworm  of  man  is  aliuost  coaaio|»olitiiu,  and  is  eapecinlly  common 
ill  Afritit  ami  Asia.  Mniiy  of  the  piiblmljed  fttatistics  of  tbo  relative  frequency  of 
T,  ttKjitiata  aiul  T.  goUum  nrv,  however,  to  be  taken  with  ri*8«rve.  In  some  cotintrieii 
the  Beef-meiifllo  Tnpeworm  ia  Hsiid  to  bii  incre:i,sio|^  and  tb«  Pcirk-m«ajilo  worm  to  be 
derrensiiii;  in  frei|ii€iicy ;  l>nt  in  aorne  crises  tbe!«c  ^tntetiieuts  are  unqtiestioBnibly 
based  iiponndsdt^tcrminatinns.  Physicians  too  freqneiitly  make  tbelr  dc'ttirmioatioiiA 
upon  tbe*'xterijal  form  of  the  segments— a  method  whicdi  can  not  be  reUe«l  upon,  ereo 
whon  stich  *k4emination  is  itiado  by  a  flperiali«t.  In  Amerioii^  for  instance,  it  iafrc- 
qufutly  stated  that  7'.  Hotittm  is  looreeomnion  than  T.nafjinaia^  hot  tbia  view  baa  been 
pliowo  to  be  erroneoua  (Stiles^  1895,  p*  2K1).  According  to  the  otticial  medical  si 
IbticAof  the  late  civil  war,  566  oases  of  tapeworms  were  noticed  in  r>,5I.H.85J  patic?] 
from  July  1, 18<)-,  to  June  30, 1H6<>,  or  1 :  1^80;i,  but  no  indication  :\s  to  the  specirs  fonnd 
in  ^iven.  In  Home  eountrit^H  utatisticA  Beeni  to  sliow  that  tiipcworm  disexiiiL*  ba«  iM^en 
on  the  increa.se.  Thua  J  Jfaenger-Fdraud  { 1892)  recordu  the  following  HtjitUtic«  for  the 
maritime  hospitals  of  Franc© : 
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Bt^rengc^r-Fi^rand  looks  upon  1860  as  the  date  of  intro<lnctinn  of  r.  saginata  into 
France,  but  Bhinc  hard  ban  shown  that  this  is  not  the  caae,  althon^b  he  admtt«s  tliat 
it  biii^  increased  in  frecjnency  l>oui  year  to  year 

Krnhhc  ban  published  the  following  valuable  statistioa  regarding  tapewoniui  of 
man  in  Ueumark: 


Y^*r. 
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67 
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t 
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11 
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^ 
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It  aeflois  quite  well  estfiblithod  that  thero  h&a  hetm  an  increiise  in  the  fVeqneiicyof 
T.  9a^inat€t  in  mtm  in  some  diatriitB,  bnt  »iuce  Hert wig's  important  obsorrutioo 
in  1K89-U0  regardinj^  the  scats  of  predilection  of  the  larval  stage  the  destrnction  of 
BO  many  more  larvae  must  necessarily  bavo  resulted  in  decreasing  tho  friH|nencir  of 
this  species  in  mun.  Thcro  can  be  no  question  tliat  sinc^  the  trichina  scare  in  1S0D 
and  the  following  yeura,  which  led  to  an  inspection  of  i^ork  in  sumo  coiiiitrie«, 
and  to  grenter  care  in  cooking  it  in  others,  T.  gatium  has  decreaiwd  in  iVeqnency. 

The  folio  win  g  key  will  aid  in  tlie  determioation  of  the  tapeworms  of 
niau: 

KbY   to   THR  Al»l*"LT  TAPEWOKM8   OF  MaX, 
[For  ff»mi«  rdcordofl  m  Una  country  follow  ]li>raii]i  type.) 

(1)  lb  ad  with  two  cloiigatc  grooves  or  slit-like  auckors;  rostclhtm  abseot;  tttr^raa 
with  special  pore;  jiccnitftl  porrs  generally  dorsal  or  ventral. 

Head  with  four  cup-ahaped  suckerij  rostellnm  present  but  not  always  evidant; 
ntenut  without  special  pore ;  genital  pore«  generally  margimil. ..   T(Mfiiu2ii«,  I. 
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BOTHRiocKrHALiiiAK  (Sulifamily  BoihrwcephaHnae). 

(2)  Body  with  exti^nialeegiiieiitation  ;  liead  with  twiM-Iougateiorgroovtvlikeauckeni! 
GetiiitAl  orgaus  aiu^le  in  each  ac^gmetit;  <  irru«;,  vulva,  aod  uterus  oprn  veutro- 

raedian Jiothriocephalus,3, 

iittiital  or  gam  dotthle  in  efich  §egmeni ;  cirrus,  riilva,  and  uierui  Qpen  renhaU^  :  itof'n% 
vertf  lanje,  attains  ubmtt  10  met^s  in  length  bg  S  cm.  in  hremlth;  t'lfe  Mulor^ 
unknown.     Fqu nd  in  Japan , Kra hbeti  trrandia. 

BOTH  tt  I OCEPH  ALD  8. 

rery  large,  attaitiii  10  metora  or  moro  in  leogtb,  rrdrlkh  gray  in  color;  vory r 
in  this  country ;  o!itiiin<*(l  from  rating  fish:  roininuii  pike  ( Lucius  btcium),  lin^ ' 
(Lota  lota)f  \wTi\\  t  Perca  Jtuvlatiti^i);  Sfveral  iiiembcrH  ol   tLt*  salmon  family 
{Salmty  umblaf  S.  tritttaf  *S.  /(lews/rw,    ThpnaHus  ntlgahs,   Corrgonun   farttrettiM, 

C.  albuiaf  OnehorrhifnrhH»  rerryi,  and  pttliupe  Salmo  salar) H.  l^ttui. 

{B,  laiui^  itiihtdvt  U.  crintaiua  Davaine^  1S74,) 

Length  a  IHth  h9tt  than  /our  fevt;  foHud  in  Oretmfaftd. B,  vordatuj^, 

{A  larval  Boihritftephaluv  {B.  Miinsoni)  is  faund  in  suhpifritoHeai  conntctivt  ti§9Ut'  of 
man,) 

TAKNIIDAE, 


(4)  Egg  with  thin  ont«.'r  Rli+dl  and  thick  brown  inner  shell  (embryophore) ;  nt<>ma 
median  and  Jougitndinal  with  lateral  brancheBj  hi  ad  jjeneraliy  armed  ;  Jarval 
stage  a  CyBticercnSj  Cot-nnrns  or  ati   Eobinococcus  generally  in  berbivoraj 

adolts  in  tarnivoronB  or  oiunivoroui  animals * , Taeminae.^, 

Egg  with  thin  trjinspnrent  sbellB,  and  frequently  ia  egg  capsules;  in  Bome  cases 
scattered  throngb  the  Hegmt-ntj  head  nenrly  alwayn  nrnied  with  honkletw  ou 
roatelloinf  larral  Btagt^  u  cystieercoid ;  adnltii  in  birds  and  manitualB. 

LHp^Hdiinue,  7. 

TAKNUNAE. 

^      (5)  Head  with  armed  rostelhim .........,....,,,„.. 6. 

^B  Head    UDanued,  roatellum  abi^ent;   stroblla  uttaina  3  to  10  jneters  in  length; 

^^^»  ovary  of  pore  aide  uudi%ided;  uterus  with  17  to  3U  branches  on  each  side;  the 

^^HH        most  common  tapoworm  of  man  in  thiB  country;  larva  in  cattle. 

^^^^  Taenia  sai}inaia,  p.  71, 

^1    (6)  Hofltenum  with  two  rowB  of  books,  24  to  32  in  number;  stroblhi  attains  4  to  8. 

^m  nietere  in  length;  ovary  of  pore  »ide  divided;  uterus  with  7  t^  12  branches 

^H  eachside;  comparatively  rare  in  this  country;  larva  in  swine. 

^m  T.  9f)Huftup.H9, 

^B  Hoatellutn  (t)';  strobila  attains  5  meters  in  length;  tenninid  proglottida  27  to 

^H  35  mm*  long  by  3.5  to  5  mm.  wide T*  con/uM, 

^m        (Thi'  lar^'al  stages  of  T.  Molium  and  J.  rchinoooocns  are  also  found  in  man,) 

^P  'Ward  describes  the  rontelhim  as  baving  B  or  7  rows  of  very  amall  hooks. 
Through  the  kindness  of  Profewaor  Ward,  I  have  recently  examined  the  bead  and  a 
number  of  Aegm en l8  of  the  original  niateriaL  Thi«  examination  leadn  mo  to  look 
uixrn  the  bead  an  a  head  of  Dipglidium  irinmtim,  which  has  accidentally  been  placed 
in  the  wrong  bottle,  a  pcis^'^ibility  which  had  also  occurred  to  Ward.  Regarding  tho 
remarkable  segments^,  I  do  not  wish  to  commit  myself  until  I  liav©  opportunity  to 
dy  a  complete  specimen. 
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DIPTHr>nHAK. 

(7)  Suokert  iinflrmefl , ,.,..--.•-,,.  S. 

Sucket'/t  amtvd  (the  mckvrv  of  the  tfoung  9pecimen$  itiH  undoahtedlff  he  found  to  he 
armerif  aiihough  the  spedmenM  iku«  far  found  in  man  merfi  umirmrd,  thu  koiyka  prah- 
abhf  haritig  fallen),  the  hooks  being  arranged  in  tircttlar  raws  on  border;  hookt  on 
ro9tellum  reavmhie  a  hammer  in  form,  about  9(7  in  number  and  ai^ranged  in  a  double 
row,  or  rostellum  rudimtmtartt  and  nnarmed:  ttrobila  26  to  30  cm,  lonQ.  Ferjf 
rare;  not  yet  reconttd  for  America.     Larva  probahhf  i«  Bome  invertebrate. 

DaratNea  madaga^cari^Ma* 

(8)  Genital  pores  dmible;  two  anbiiie<liaii  ovaritia  in  eaf^h  Wi^^mnut;  atwerul  r«»W8  of 

liauk^  ou  rosti'lliini ;  Htrolijla  jittsana  15  to  35  cm.  in  lengtli;  gravid  negiiii^iitft 
elMpticaL  Adults  fmiiicl  in  dogs  unci  cats;  rare  in  man,  Lar%'a  fouofl  in  lic^^ 
au«  I  it  en  8  o  r  d  ogs  (  Trivh  odectes  ca  »i«  a  nd  / '« lex  strra  t  iceps ) . ,  Dipy  Udi  umraHinnm. 
Genital  pores  single  and  nnilntfral  (on  left  of  segujent);  rosUdlum  with  21  to  30 
hooks,  tilt*  dorsal  root  Icni^j^er  than  prong  or  ventral  root;  tliree  testicles  nor- 
mally prcHQiit  m  f^ach  segment;  eggs  with  three  envelopes HfimeHolrjtiM,  9, 

(9)  Hooks  (24  to  28  in  number,  15  ;i  long)  present  ou  rostelhmi;  body  10  to  15  mm. 

long;  not  uncommou  in  Italy;  fontid  al«o  in  otlur partn  of  Europe,  Found  lu 
rodents  ytats,  etc.),  tm  well  Ud  laiui  j  larva  develops  iu  the  villi  of  the  intes- 
tine .-.,...., H,  mufina, 

(Inelnding  Taenia  nana.) 

Kofltelhim  radimentary  and  nnarmed;  20  to  40 om.  or  more  long;  adult  geaemJly 
parasitic  iu  rodiuita  (rat«);  larval  stage  devcdopa  in  certain  insecta  {Jvopia 
farinaliMf  Ani^idahh  annuHptSf  Akia  apino^a^  ^Si^uruH  itriatne) H,  diminuta 

(Ineludiug  Tttenia  Jtaeopuneiata.) 

If  a  per»f>ii  is  known  to  have  a  tapeworm,  it  is  of  great  importani-e* 
both  from  au  ei*oi»oniic  (an^rietiltiual)  and  a  hygienic  Btaudpniiit,  ta 
know  whether  one  of  these  two  tai  he  worms  {T,  mijlnata^  the  Beef  mesksle 
Tapewitrm,  and  T.  mUum^  the  Pork  meash*  Tapeworm)  is  present,  and 
if  so,  which  one.     This  can  be  deti^rmined  in  ,severiil  ways; 

(1)  Since  the  Pork  niejisle  Ta[jeworm  cotiies  from  pork,  it  will  not  be 
found  in  perstois  who  abstain  trom  eating  that  meat,  as  is  usually  the 
ease  among  Hebrews.  So  that  if  one  of  these  two  parasites  were  fonnd 
in  such  ijersons  it  conld  be  only  the  Unarmed  Tapeworm. 

(L*)  On  the  other  hand^  those  who  eat  pork  but  no  beef  would  not  b© 
infested  with  the  Unarmed  Tapeworm^  but  we  would  expect  to  find  in 
them  the  Pork  measle  (armed)  Tapeworm, 

These  two  modes  of  diagnimis  do  not  hold  in  all  cases,  for,  as  ah^eady 
Btateii,  man  is  subject  to  ten  different  species  of  tapeworms.  Most  of 
the  remaining  eight  species  are,  however,  so  totally  different  from  the 
two  under  consideration  that  a  poiaitive  diagnosis  can  be  made  by  com* 
paring  the  worms  with  figs.  73  and  81,  and  with  the  key  given  above, 

(tt)  When  segments  of  the  i»arasite  break  off  and  wander  out  of  their 
own  accord  or  witli  stools  of  the  person  airecteil,  it  slionld  be  noticed 
whether  several  segments  are  joined  together  or  whether  every  iiortion 
consists  of  a  single  segment.  In  the  tbrmer  case,  the  parii^ite  is  ^%^n 
erally  the  armed  parasite,  in  the  latter  ease  generally  the  unarmed 
parasite. 

(4)  Take  a  segment  of  the  parasite  fouutl  in  the  stool  or  bed,  press 
it  between  two  pieces  of  glass  and  hold  it  up  to  the  light.    Comparing 


FLtTKES  AND  TAFEWORMS  OF  CATTLE,  SHEEP,  ANB  SWINE,      87 


I 


I 


it  witli  fig8,  13  and  81,  notice  whether  the  nterus  has  17  to  30  branches 
on  each  mle.  of  the  main  trunk  (I'liarnied  Tapeworm)  or  from  7  to  10 
branrhes  eat-h  side  (Armed  Tapeworm). 

(5)  In  case  the  houd  is  found,  notice  whetlier  hooka  are  absent 
(unarmed)  or  whetlier  two  rows  of  ho(*k8  are  present  (armed). 

The  necessity  of  knowing  wiiic^h  parasite  is  present  is,  firRt,  that  the 
Armed  Tapeworm  injnres  man,  not  only  because  it  inhabits  liis  intes- 
tine, bnt  also  beeause  the  hir%'al  stage  may  develop  in  the  museles,  aye, 
an4l  other  portions  of  the  l>o<ly,  and  a  man  who  has  the  Armed  Tapeworm 
stands  in  einistant  danger  of  infertiug  himself  with  these  larvae.  Tlie 
Unarnieti  Tapeworoi,  on  the  other  hand,  develops  only  in  the  intestine, 
its  larval  form  being  unable  to  develoi*  in  man. 

In  the  secoTKl  place,  it  is  important  to  know  which  tapeworm  is  pres- 
ent in  a  person^  especially  in  a  farm  hand,  for  if  lie  has  the  unarmed 
form  there  is  constant  danger  of  his  infecting  the  cattle  by  passing  his 
excrements  in  fields  where  cattle  feed;  if  he  carries  the  Armed  Tape- 
worm he  w  ill  infect  the  hogs,  should  he  %'Oid  his  excrements  in  a  place 
to  which  swine  have  access. 

StfrnpUnnx^^^The  symptoms  exhibited  by  a  patient  troulded  with  tape- 
worms are  both  general  and  local:  Itching  at  the  extremities  of  the 
intestinal  canal,  and  varions  dyspeptic  symptoms;  nnt'omlbrtable  sen- 
sations in  the  abdomen,'  uneasiness,  fullness  or  emptiness,  sensation  of 
movenient  attributed  to  tlie  nioveraeijts  of  the  parasite,  colicky  pains; 
dis<u'4lei»"d  ajipetite,  at  times  deficient,  at  other  times  craving;  pideTiess 
and  d.sctjloration  around  the  eyes;  fetid  breath;  sometimes  emaciation; 
dall  headache;  buzzing  in  the  ears;  twitching  of  the  face;  dizziness; 
otten  tlie  nncomfoi  table  feelings  in  tlie  intestine  are  increased  by  fast- 
ing and  relieved  after  a  liearty  meal;  fiiinting,  cliorea,  epileptic  tits. 

Diaijnimm — A  positive  diagnosis  can  be  made  by  tin  ding  the  segments 
of  tapeworms  in  the  stools,  bed,  or  clothes  of  the  patient,  or  by  a  micro- 
scopic examination  of  tlie  faeces  in  search  of  eggs. 

Treatment. — It  is  always  advisable  to  consult  a  physician  in  regard 
to  lreatn»eiit,  especially  when  the  t)atient  is  much  run  d<iwn  in  health 
or  naturally  delicate  in  constitution,  since  **iu  weak  persons,  such  as 
those  having  consumption,  the  treatment,  if  admissible  at  all,  must 
be  conducted  with  the  greatest  care,  lest  the  patient^a  strength  be 
exhausted"  (Pepper).  It  is  not  always  possible,  however,  for  aien  ou 
the  ranches  to  (ditain  the  services  of  a  physician,  so  the  ffdhnviiig  hints 
are  given  in  regard  to  treatment  and  nuiy  be  folb)wed  without  danger 
by  a  strong  and  healthy  person  of  ordinary  intelligence: 

Before  taking  any  of  the  medicines  suggested  l>elow,  it  is  necessary 
to  prepare  for  tlic  treatment  by  remoWng  all  obstructions  in  the  intes- 
tine to  the  fre^  exit  of  the  parasite.     This  can  best  be  done  by  living 


^Tbe  most  cooMtaiit  ajmptom  wbirb  I  obsorv&d  in  an  experimetital  infection  of 
itiyeelf  witU  T.  taijinaia  was  the  a^uaatum  wbich  one  ex|K^rionte8  in  th*^  rapic!  ttesc  eiit 
of  an  ©levator.     This  pecaliar  fmd'mg  t'vminently  occurred^  ospecially  wbeo  walking 


for  two  or  three  days  on  a  light  diet  of  milk,  cott'ee,  soup,  aitd  brea 
but  ve^^t^ tables  sboald  not  he  tvikeii*  On  tlie  evening:  before  taking  the 
medicine  it  is  also  advisable  to  give  tlie  patient  n  thoroui^fU  injection  of 
1  to  2  quarts  of  warm  water,  to  whieb  1  to  2  tablesix>oufuLs  of  pure 
glyreriu  may  be  iidtled. 

Early  tbe  next  morning  one  of  the  following  doses  may  be  taken: 

(1)  Take  1  to  2  ounces  of  oil  of  tiirpeiiiino  +  1  ontit*e  of  castor  oil,  mixeil  witli  the 
whit  of  an  egjLf  and  Home  Aiigar.  Takt^  tbe  whole  clo^e  tit  one  tiuie«  and  if  a  tfM»v«» 
nient  of  the  bowels  doe»  not  follow  within  two  or  thrt^e  boiirs,  take  auotbtfr  tUtim  of 

,  ciiHtor  oil  (I  outicu)  (Loidy,  1885). 

fMijectitJti  hj*«  been  raised  by  soiui'  prju'titioiiers  to  Ihi' tide  of  oil  of  tiirpt*iJtia«f 
on  thf*  i^rooiid  thjit  il  csiuhi's  uii  iurense  burning  MeoSHtion  in  the  intestiue  and  pro- 
duces hejidachert  which  may  biat  several  days. 

(2)  The  ino»t  generally  iisefnl  remedy  i**  the  oleo-resin  of  male  fern.  '  which  i«  in 
reality  an  ethereal  extract  of  the  drag,  A  iuilf  dru^lim  or  draehtn  of  the  remedy  it 
given  ill  the  morning  after  two  day  a*  restriction  of  diet^  ttnd  in  the  cvciiiu/i;  a  bH«k 
catbartii\  »itch  to*  eaetor  oil,  nhoiild  be  ndni  in  lettered.  Soinetlineii  calomel  ia  given  in 
combination  with  the  oleo-reHin,  The  patient  nhoold  remain  abed  after  the  aduiiQ* 
istration  of  the  remt'<ly,  to  avoid  syncope  and  other  e  fleet**  of  I  arjir  doses  of  thednig 
tPepjier,  1^^9l).  In  overdone,  thin  medicine  ia  a  distinct  poiaon ;  ttijc  draehiii8  have 
canned  divath* 

(3)  One  or  two  oone^^s  of  pumpkin  seeda  gronnd  and  madi^  into  a  pnste  with  «tigar. 
Follow  in  an  hour  with  a  doae  of  caator  oil.  Thia  in  one  tif  the  best,  cheapest,  and 
safes r  tapewomi  TenirdieB. 

(4  )  Tanrel'a  J'elletierine  is  very  highly  recommended  Inil  i»  rather  expenatve  (ft.50 
per  dose)  and  often  dithculi  to  procure  fresh  in  this  conntrv.  In  ca««  this  la  taken 
the  instructions  which  come  with  the  bottle  (one  dose)  must  ho  striotlj'  carried  out. 

Many  otUi^r  remedii^a  eon  id  l»e  Hnggested,  but  thoa«  given  above  are  among  the 
most  simi^le  and  will  snftice  for  thiw  report. 

Whatever  anthelmintit?  is  used,  tbe  mediciu©  sbould  be  i>roeured  ha 
fresh  as  possible.  Many  failares  in  treating  tor  parasites  are  due  to 
the  fin't  that  tbe  remedy  used  has  lost  it8  iinthelniintic  property. 

When  tbe  iiarasite  is  being  passed  the  psitient  shoidd  evacuate  into 
a  vessel  conta-ining  warm  w^ater,  tbe  object  of  tbis  being  to  prevent  tbe 
worm  from  breaking  or  atteiiipthig  to  retain  its  hold  in  tbe  intestine 
in  case  it  is  stiti  alive,  us  it  will  frer|uently  do  if  it  comes  in  contact 
with  any  cold  object.  Tbe  patient  should  likewise  avoid  pulling  tl»e 
worm  while  it  is  beittg  expelled,  for  he  m  thns  liable  to  break  it. 

When  tbemovetnent  is  completed  the  stool  should  be  examinfMl  tbor* 
onghly  tor  tbe  beail,  for  if  this  lias  remained  in  the  intestine  it  will 
give  rise  to  new  segments  again,  and  in  aboot  three  or  four  uiontli^  the 
patient  will  tlisrover  that  he  ia  still  infected.  If  the  head  is  not  found 
njMm  examination  of  the  stool, it  is  best  not  to  repeat  tbe  treatment  antil 
tbe  segments  have  again  appeared,  for,  as  the  head  is  quite  sniall^  it 
may  have  escaped  notice,  although  present  in  thestoob  and  in  that  case 
the  second  treatment  would  be  useless. 

Prevmiion, — Atter  what  has  been  said,  it  is  exceedingly  easy  to  see 


»Male  fern  and  kamain  oap«nlee  are  put  np  rea<ly  for  u»e.    Dlreotloua  oom^  with 
eiieh  l>ox. 
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tbe  measures  whirli  slirnild  be  adopted  to  prevent  tliin  dif^ease:  (1)  Per- 
sons should  not  efit  iireat  in  whirh  fresh  cystieerui  are  present;  (2)  meat 
in  wliii^h  only  a  few  <jysts  have  been  found,  bat  liave  been  cut  out, 
sboulil  be  tln>n>ughly  cooked  or  salted  before  eating,  or,  (3)  such  beef 
should  lie  in  cold  wtoragu  for  three  weeks  at  least;  ;4)  cattle  and 
]u\gH  should  not  have  aucess  to  human  excrements^  especially  when  it  is 
known  that  persons  in  the  neigVihorbond  have  tapeworms;  (5)  persons 
should  not  void  their  excrements  on  li<dds  where  live  stock  is  leeding. 

By  following  out  these  simple  instructions  it  will  not  be  a  difficult  task 
to  totally  eradicate  the  tapeworm  disease  caused  by  T,  mghmtn  and  T, 
MoliHm  in  man,  and  the  corresponding  disease  of  *' measles-'  caused  by 
tbe  larvae  of  tliese  worms  in  cattle  and  hogs.  In  fact,  it  lias  been 
noticed  in  several  parts  of  Europe,  where  Jtieat  is  inspected,  that  certain 
tapeworms  are  gradually  bet^ouiiug  rarer,  owing  to  the  condeDanation  of 
meat  containing  the  cysts. 

20.  Pork  Measlea  (rj/jr/trcrrN#  eeJluioHttt)  of  Man  and  S^wlne,  and  its  adult  stage. 
The  Armed,  or  Pork  Meaale,  Tapeworm  ( Taenia  aoiium)  of  Man. 

[Figs  75-8CI.J 

Many  authors  state  that  tlie  Pork-uieaale  Tai>eworm  is  the  common 
tapewc^rm  of  man  fur  the  United  8tates,  but  a  careful  study  of  the  sub- 
ject has  shown  this  view  to  he  erroneous* 

L  AJti  A  ( f  7/  #  f  icerritn  4  el  I « lo  me ) . 

For  anatomical  ebaracters,  compare  figs,  75  and  70  with  key,  p,  21, 

Synonymy.— H»fW(i  Werner,  1786;  TmniahydatigerQYiBcher,llSf^;  T.  ceUuloaac  Gtne^ 
1  hi,  1790;  T.finna  Gmelhij  17fM);  reucaria  h^tjrama  humana  Seliraiik^  (-f-) ;  V.  fnna 
itmlla  Stlirank,  i-f-);  V.  (ohata  MniUu  Faliririus,  (-?-) ;  Ilydaliv  ^finna  (Wenter)  Bin* 
meul>HCli,  (-T-);  n,humnntt  Bliinieiibafh,  (-?-);  Tai^nitt  m«<fe«Vwrfii  Jnrileiiu,  1^02;  T. 
htfdatujVNa  anomithi  Stoiiibmli,  (1802);  Ctfstict-rvtttt  finna  (GtiiiOiuj  ZediT,  1803;  C. 
fW/ii?o<»a<' (Gm<*liu)  Rtidolpbi,  1^08;  C^finnnH  (Gmelin)  Lat'Onet,  1H12;  Cvoi'tum  Kf»o- 
bL'rlt%1861;  C  wtfif  Cobbnlil,  lK(i!i;  Xeotacnia  Smk'ro.  (1886) ;  HceUulotmn  of  several 
ttutbora:  *^  Cystictrku«''  iriluhj^ae  oi'  Scbtieideiii'ilih  1^1^6. 

Anomalies, — The  ikihu»ih  pro|>oM*d  by  vuriaiid  mitbors  for  tboyo  siiftpoBi»d  distinct 
eperies  found  in  man,  t^flpecinlly  in  the  cm  oral  cavity,  are  more  or  Igsh  dearriptive. 
Hydatis piriformiJi  Fisrber,  1 789  ( ^  Taenia  pyH/vrmin  (I'"iacljer)  Trinitler,  17!l3=^Cy«ficer- 
ctu  j>tfri/<n^in  (Treiitler)  Zeder,  1803  =  C*  Fisi^hfriannH  Laeniif^c,  1812);  Taettia 
itfbopunclnta  Trcutler,  1793  (=  C.  albopitnctutfti  (Trinitler)  Zedi-r,  1803  =  **  T.  alho- 
imnrtala  Aiiin trti*  Troii tier"  of  Col»t»obh  18BI);  CifniivtrcuH  dktfHtns  Lneniiti^  1812;  C» 
acanthoiriaif  WeiDlanrl,  1858;  CAnrhinaiuft  Koeberb^,  IWMi  C  iwr7«rifirqjAfi/M«  Koelieric, 
1861;  C\  racemoHUB  Heller,  1875  {^C.  hothri^oidftf  Heller,  1875  [nec^  lleinifcz,  1885] 
=^C.  mnliilovulariii  KUL-henmeiBtiiT,  i-^-)\  Ti'ache!of'amp^lu«  Vav^iDe,  188(>ffor  Track- 
ilntampidtti  Fred  an U>  18^17), 

HosT8«— Man,  swine,  wild  boar,  iind  ntber  antniaK     (See  |)p«  137-143.) 

ArjCLT  (  Tat-nia  solium  lAnm\mm,  1758 >. 

For  anatomical  characters,  cooipare  figs,  77-81  with  key,  p,  84. 

Synonymy.— Jar/iir*  solium  Liiinaena.  175S  (after  elimiDation  of  7.  Haginala  and 
T,  marina  (n);  7\  cue  n  tin  tin  a  Pallaf*^  17*J6  {^T,toJiutn  Liimaeii«,  retJiuned);  T.tucttr' 
biims  Art   [=var.]    ptl(Hcid&   Goez«|  1782;    T,  cucutbititfUt  platuif  pelhuida  Goeze, 


Flo  75.  —A  T»i**rif»  of  pork 
be^iVily  tufctiitKl  vrilh 
pork  in«i»li*«  <  f^fwHtm 
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1782;   T.  soUttiria  Leske,  (IT^^'j),  pro  p.irte;  HnltfsU  Molium  {lAnnB*ma)  Ze*icr,  * 
Taenia   hnmuna  urmata    IJiidnJpbi,    lHii\   pro  p^irte  (^=Hroni'8,    18<>2»    Tenia   armdt^ 
umana)[   T.8oHHm  Linnaeus  of  KiM^li«mmei*it«r,  1852j  T.  hamohculatu  KiichenmvimU'.rt 
1855(pi>aHibly  earlier  s  T,  tHrhtHata  KiteheTU,  1861;   J.  {CtfMtotaenia)  aoHhm  of  Lvnck* 
art.  iSm;   T,  teiuUa  Cobliukl,  1871  [nee  Pallas,  1781];   (f)  T. 
solium  var.  Minor  Gnzzardi  Aamentio,  1876;    T  oj^cinalis  Bob, 
181*4. 

Anomalies. — (f)  **  r(f€Hirt  iii/|/ona"  Weniivr,  1782  [titn:  Liu- 
na©ii8»  1758]  ^  7'.  rffrif«/ft  Batscli,  178*>;  {f}T.  femst  rata  Chmje, 
183:^;  T,  ( Ctf«(k'ereH»)amjtthotrmsoi  Lmjclirtrt,  1863;  (  ?)  T,ftm- 
enlrattt  Colin,  1885;  T.fwliiiin  fenestfaia  Colin,  1876;  (!)  T. 
/wfa,  T,  foii/fiiHrt,  Taoiittm  fnaa  sen  fOMfitiiirt  Colin,  1876; 
(f)  r.  smlari/ormtf  Not  I  a,  18H5  (=  7'.  Jt$ivtitrata  Colin,  re- 
njiraed)  =  T,noUam  *cafriH/<irmfl  Nottn,  1885. 

Phr-Linnaean  name.— (f  )  Taenia  <fc<?e «<T  Spi>celi<ia,  1018. 

ItiHUOonAPMY.— For  l>ibliogni[»L3 .  net^  Hitbei,  1892.  For 
teclinicul  <liscii!*Mion,  e©o  Leuckart  (1880,  pp.  G17-713);  R. 
Ulanchard  (1886,  pp.  382-118). 

Hurt. — Man.  It  is  an  isrr*>r  for  tbe  Minneuotii  8tat<"  board 
und  tbti  North  Carolina  Station  to  reeorfl  it  in  dogn. 

Lifn  hktorif, — Tlie  life  cyele  of  the  Pork  Bladder 
Worm  is  exactly  the  sunie  as  tlmt 
of  the  Beef  lihidtler  Worm  (see 
p.  72),  except  tliiit  the  hog  is  the  intennecliiito  liost 
Tlie  following  ob8er%'jitions  regardiog  the  hirval 
jiarasite  at  different  ages  have  beeu  made  by  various 
authors: 

Aine  da^»  after  infeciion.^Au  oval  vesicle  33  /*  ^ou|5  by  24  it 
bri>ad  ;  eonnective  tissuLi  <  yst  ubseut.     (Moeler.) 

Tinmtp  datfs  after  iitfcction. — Parft»it«  oonaiate  of  a  dolicHte. 
transparent  bla^hler  worm  about  aa  biri^e  nstbo  bead  of  a  pin. 
The  nnlage  (primordinm )  of  tbe  hv4n\  in  roproacnlect  by  a  am»U^ 
indistinct  point;  surronndinvfcyHt  absent.    (Oerluili.) 

Twent^'OHf  dayt  after  infets 
h'o«.— >Spherictil,  0.8  mm.  in 
diiinietpr;  sligbtly  attennale 
toward  tho  point,  showinje 
tbe  anluge  (primortlimn>  of 
t\w  hea^L     (LeackarU) 

Thirty 'two  rfay«  o/l^  ii^fee- 
tion, — EllipBoldi  1  lum.  to  6 
mm.  lonj;  by  0»7  mm,  to  2,5 
mm,  broad.  The  largt^l 
sperimena  ihow  ibe  excr«torr 
system;  tho  anla|re  (primor* 
dium)  of  tbe  bead  i5c|nutorta]; 
ecmncietive  tineiie  c>'»t  vety 
thin. 

foritf  dayn  after  infeetiom.~- 
Snrrounding    oy«t   fttill  yvtj 
dedicate;  nbont  aH  large  aa  a  muNtard  need^  or  aomewbat  larger;  head  very  erifteiit^ 
(tuckers  and  books  v  isiblo,  but  not  complete.     (Gvrhieh.) 

Sixty  datfs  aff^r  i«/foliiiii.^— Size  of  a  peu  or  slightly  hir-^er.  When  freei!  from  tb«» 
ooniKH'tive  tissue,  eyst  f^otnewhat  renal  in  form;  head  aM  a  small,  white  kttoU,  Uu( 
without  neck ;  books  and  suckers  fully  developed.     (Oerlach.) 
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Fm.  70.-  An  i»n>lfttr>d  Porkineiml©  Uladder  Wonn  iOyrttcermu 
0tUviv*0t},  with  extciidiHl  head,  groiitjy  (^olargtsd  (oriKinJilN 


E8  AND  TAPEWORMS  OF  CATTLE 


E. 


I 


I 
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One  humirtd  and  trn  da*f8  afUr  ifi/tfc/toi*.— -Neck  dcvelujaodj  tranavurae  linoi*  slightly 
Tisiltltf;    hoail  ii^  invai^inuted  in  the 
blafl  f  1  «■  r.     ( Gerl  h  ci  h* ) 

The  determiuatiori  oftlie  age 
of  Ibt^  parasite  is  of  iinpcirtiiiice 
in  case  tliat  there  is  a  guarao- 
ty  of  freedom  from  infection. 
According  to  Kasiimsseii  tlie 
period**  of  guaranty  are:  lu 
PruHftia^  Bavaria,  and  Austria, 
8  days;  in  certain  other  parts 
of  Hnrope.  1),  15,  and  LM  daysj 
in  Baden  and  Wiirtemburg,  1*8 
dayH,  and  in  Saxony,  30 days. 

It  is  generally  estirnafeil  that 
three  to  four  tnoiiths  are  re- 
(jiiired  for  thi*  jjarasite  to  com- 
ph'te  its  development^  but  as 
the  liooks  and  suekers  are 
formed  after  two  and  a  half 
moot  lis  it  is  not  impossible 
that  a  parasite  ten  to  eleven 
weeks  old  would  develop  into 
the  adult  taimworm  if  eaten 
by  n  »an ;  alt  hough ,  jw^cord  i  1 1  g  t(  ^ 
Gerlach,  ^lork  measles  less  than 
two  month B  old  are  not  dan- 
gerous. The  longevity  of  the 
bladder  worm  varies  witli  cir- 
ennmtauces,  bnttlie  faet^^rs  here 
coiHMTued  are  not  miderstood. 
Aeeonling  to  Hailliet,  rases 
have  been  observed  in  man 
where  the  bladder  worm  has 
caused  severe  cerebral  tnnibles 
foi  twelve  to  fifteen  years,  and  it 
has  been  observed  in  the  eye  for 
twenty  years.  The  worms  nniy 
undiTgo  calcai'eoas  degenera- 
tion very  early,  but  as  a  rule 
tln"8  does  not  take  i^laee  untU 
the  cyst  is  quite  old. 

The  degeneration  begins  with 
the  capsule  aud  ends  with  the 
scolex,  and,  ai-cordirjg  to  ^lorot, 

may  be  d i  Vided  into  four  stages,    Fia.  77.— Sereml  pcjrti«ei« of  nn  «dii1t Pork menmlc T*p^ 

a&  follows: 


worm  ^Taenia  tollum)^  tmtiiml  ftiK*  4[oH|^niJ>. 


P^r nt  ttaQi'. —  T\ie^  cupsiil*^  tub  own  cheesy ,  cipiu|i]e  ispota,  hut  the  tlitid  U  oleiiry  and 
thp  iioolex  tfi  intiict. 


OPMEl 


FOR    ANIMAL 


Second  9iatft\ — Botli  tbe  coDij»^ctiv<^  tissue  oapsiile  and  tbe  )»liwld«T  vynt  h^ctifit^ 
'cheeay;    hooks     ar(*    present,    but 
the  suckers  more    or    less   degf^n- 
ersited, 

Thiril  stage. — Hooks  are  prvs- 
ent,  but  not  iu  deliDite  ^nder  or 
nuiiibt-r^ 

Fourth  »fage,—No  triicos  of  tbe 
liook»  uaii  bt'  found  in  the  para- 
«Ue^  which  is  rcducod  to  a  t'h«<^sy 
Giaea. 

Osterta^  atsite?*  thatdegeueratioti 
may   tiik«   idncw   before  the  hooke 

bavo  foniitHl.     OsttiT-tajy:  hm  al«o  tthowti  that  th«?  hookn  become  loofi«*  upon  expr 
fiioii  of  thfl  scolei,  oiily  iu  deiid  l>iatlder  woiujh. 

PORK  MKASLE8. 


Flo.  7j*.  -Lar^e  (a>  und  a  mull  (lb)  h<H>kji  uf  Pwrk  iii*ui»U' 
Tapeworm  {Taenitt  myUum).  '2fl0.  (An«r  Lvut'kari, 
1880.  p,  661,  11g.  2B3.) 


c 


ve. 


€e 


I 


^. 


Tio.  T9.— Mature  tiexunl  iw^i«Tit»iif  Pork  inc*aBle 
TA|»ewonii  {Tatnia  solium},  (»bowiii^  thpi  rii- 
T{<1t*f1  (J  vary  nu  th«  p*>re  «iil«:  i*j/,  firms  jnonclt ; 
0p,  gf^^tiituli  |>or«;  n,  uerv**;  or,  ovary;  /,  tosti- 
des  (  fr,  iruDnverae  eanibl :  u^  ut«niB  \  r,  v&^inii ; 
««,vi^ntrMl  catiiih  rd.xtm  deffsreHA:  UiZ/vitplla- 
getie  gland.      >.  lo.    < After  Lenckart,  in&K  p. 


y/^r  diMense  in  ltofjn» — The  symp- 
toiHs  in  boj:8  are  very  indefinite, 
but  it  diagnosis  emy  mimtitimes  be 
iinvd©  by  examining  the  visible 
uuu'Oiis  njeiubnmes  of  tbe  montli, 
luuticmlarly  muler  tlietrmgue.  See 
also  the  same  Biibject  for  cattle, 
p.  7L 

A  heavy  infection  of  mt^a^^lei^i  i^ 
more  common  in  bogs  tb»n  in  cat- 
tle— a  fact  easily  iintlerskKid  wbeu 
we  recall  the  feeding  liabits  of  tbe 
two  aoimals,  the  c(nnimriitive  size  of 
tbeir  bodies,  and  of  their  stofnai^bH, 
From  1884  to  1887,  of  dJUO  measly 


Iioga  fonud  at  tbe  Berlin  (Prussia)  abattoir,  2,107  were  heavily  iu- 
fest^nl,  1,641  bad  niediom  infet'tions,  and  1,802  were  slightly  infested. 
7Veaf?»e??f,— See  pafi:e  77* 

ABATTOIR  INSPECTION. 

See  discussion,  page  77.  As  the  Armed  Tape- 
worm is  more  dangerous  to  mao  than  the  un- 
ariued  form,  tbe  abattoir  in speetion  for  Ct/fitieerem 
ccif It iomtem  move  important  from  a  hygienic  stand- 
point than  the  iespeetion  for  C,  boriM, 

PoNiiifm  of  the  parajtitcH  tti  hf^gs. — The  Pork- 
measle  Bladder  Worm  is  found  in  tbe  muscles, 
especially  in  the  abdominal  muscles,  the  muscnhir 
portion  of  the  diaphragm,  the  psoas,  tongue, 
heart,  the  muscles  of  mastication,  iiitercostals, 
muscles  of  the  neck,  tbe  adductor  of  tbe  bind  legs,  and  the  pectoral 
These  parts  are  shown  by  fig,  83.      Particular  stress  should  be  laid 


Fio,  S0.-.8fi}rtiioAt   i»f  r«r%' 

f4>Nui»r  ^  111  w  bk'b  Uiv  iitonit 

it   iliout    hjilf    d««Vf>1o|)«4. 

2,    f  A  ft^r  I^nrk  iirf .  imt^ 

p.e<M.flf.tf6  ) 


I 
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VKVIS  AND  TAPEWORMS  OV  CATTLE,  SHEEP,  AND 

up<ni  an  examiniitioii  of  the  tongue  iind  tnuscles  of  luastifution,  tb© 
muscles  of  tlie  shoulder,  iierk,  and  diaphragui. 

The  parasite  of  ho^^s  which  is  iiiojst  liable  to  be  mistaken  for  C\  eelhi- 
hmic  is  the  larg:e  bladder  woriti  with  a  long  neck  {C,  fefnneoHis,  p,  W)^ 
The  latter  form,  which  is  not  traiisujissible  to  man,  occurs  iinder  tbe 
serous  membranes  of  the  body  cavities,  bat  is  not  found  iu  the  iimseles; 
it  ii*  much  larger,  and  is  provided  with  more  hooks  (28  to  40\  than 
Ceeilnlome  {T2  to  :i8). 

Frequency  af  Cysticerciis  cellulosae  fn  hngn. — Satisfactory  statistics 
regarding:  the  presence  of  this  parasito  in  American  liofrs  are  lacking; 
we  know,  however,  the  Aniericun  hogs  are  comparatively  free  fnmj  this 
worm.  The  statistics  for  Prussia  are  cjuit©  complete,  the  proportion  of 
infested  hops  beinjj  as  follows: 

i}^7*:t  to  XSS2, — One  Int^  infested  in  every  3(>5  hoj^ija  oxiiiuiiiud.    (Jobiie,  after  Ostertivg.) 
JSS6  Ut  iS03,—Onv  bo|j  infeated  iu  every  fj37,5  hogs  exumiDed. ' 

The  proportitm  of  measly  hogs  aj^pears  to  vary  in  ditferent  localities. 
Thus  at  the  Berlin  abattoir  the  average  for  ^even  years  was  1  infested 
hog  to  every  173  hogs  exandned  (Ostertag),  In  south  Germany  the 
parasite  is  said  to  be  rare.  It  is  Uiueh  more  common  in  tlie  eastern 
Prussian  provinces  than  in  the  we^stern,  as  shown  by  Ostertag  in  the 
following  statistics  for  1891*: 


Ke^«mug»1>tt9iirk. 


Mxrieuwcsnlar , 

Clpptilii .... 

Kuni|£Mlierg 

SlaWmcl...,,.. 

Pn^ipn.... 

DAnsttf: 

Fniiikfiirt 

JSmniikDrg...... 


Uom, 


B^giemiigiibeiirk. 


I:t8    !l  Ani«b«iiK 

Itm    i    CoWeni -. 

1:1<>8      Dii»*Plilorf 

AJuiiahr- 

Wk'ftbmWu 

Ervlir*'  PniptHld. 

1:^0  |,  EaBti^m  proviaces. 


1:187 


Pmpiw- 


1:865 
1 .976 
1:1070 

l:10«O 

i:i:a»o 

1:604 


The  hogs  iniporte  I  into  (iermany  from  Kussian  P^oland,  (Jalicia^ 
Bohemia,  and  Siberia  were  infesteil  iu  nuieh  higher  jfroportion  than  the 
German  hogs;  in  some  of  the  importations  the  projiortion  ran  as  high 
as  60  per  cent  (Ostertag), 


'  Tbr  toinls  of  tho  tbUawinix  tal>l<^  do  nnt  agree  witli  the  totiila  ptiblished  in  Gpr- 
m«'fcny,  but  are  miid«?  iijm>ii  th«  details  given  for  tbe  various  years,  Several  errors  iu 
addiilon  wi*re  uotieed  ia  th(^  tiermitu  ttt»tistic«. 


Tear. 


liiap«ct«4 


4»884,eflfl| 
&,4M,41tt{ 
0, 061, 240| 
5,600,6784 
5,500,513 
§,560. 18a 
e.  134.  b&9 
«,  251*  770 


ToUl...... 40,400.272 


HogA  in- 
with  V, 


Authoritj. 


Amtd4,  1891,  p.  244. 


JO.  nn 

11.(Kt3 
10,031 

8,a7u  , 

5. 492    1  Ypygfl-  ^   ijj^i,  Q««undh*it«. 
r    am  tan,  1894,  p.  208. 

&ntt«s,  1^(^.  p.  347. 


7.680 
9,304 
10.040 


T2,78!t 


ECTION   OF   MEATH 


Inffnenf*e  of  the  nfje  of  the  host. — According  to  Gerlach  hojrs  over  six 

niontliH  old  will  not  become  infested  witli  this  parasite,  bnt  this  is  not 

admitted  by  Fiaeboder, 

JHHpositioii  of  meanly  porl\ — See  disposition  of  measly   bt^^f,  p,  81, 

Since  Taenia  Moiiiun  is  more  dangerous  than  T^Hmpnaia^  the  regulations 

concerning  the  disiM)sition  of  meanly  pork  should  be  even  more  rigid 
I  than  those  concern!  tig 

V         — — — — -^    li    i    measly  beef.     1  orkof 

this  character  can  of 
conrse  be  sold  nnder 
deehu'iitinn,  but  even 
this  is  not  advisable 
unless  the  meat  is 
first  rendered  non  in* 
fe<'  t  i  o  u  s,  C  a,ses  of 
so  called  *' single  in 
fection"'  shoald  be 
treated  the  same  bs 
cases  tjf  uiiiderate  in- 
fection. In  very 
heavy  infections  (up 
to  20,(M)0  bladder 
worms  ma>y  occar  in 
a  single  eareaHS)  the 

pork  is  watery  and  pale;  it  decomposes  easily,  aud  has  a  disagreeably 

sweet  taste.     Such  cases  shonhl,  of  course,  be  condemned  to  the  tank, 
(7(>(>/:i><fjf.^According  to  l*erroncito,  0.  celfuhfffte  dies  at  45^  to  500  C* 

(=  li;P  to  122^  F,).     (See  also  p.  81.)     It  dies  in  1  minute  at  50^  C. 
Storage, — Living  specimens  of  V.  eellulome  have  been  found  in  pork 

twenty- nine  days  after  slauglitering  (Hail- 

liet).     After  fourteen  to  nineteen  days  of 

cold  storage  at  -KPto  —15^^  C.  the  para- 
sites are  said  to  be  (lead;    the  proto|dasm 

has  liecome  viscid,  bkiisli  opaque,  and  the 

hooks  have  fallen.     IVIore  observations  are 

needed  uikui  tlds  subjects 

i\  {ftv  tH  of  if  a '/  ri  V  i  i  j/.— (Ha  ge  has  ex  pe  r  i  - 

mented  some  with  electricity  in  order  to 

kill  the    parasite  of    i>ork  measles,  but 

farther  study  in  this  line  is  desirable  before  the  method  is  adopted. 


Flo.  81.— Grarlil  Bej^mMit  of  rurkniearile  Tupeiworro  (Ta^iiMt  «o(iwm), 


® 


Fig.  82.--Kgj;ji  of  ForV  nioii«le  T»ii*' 
worm  {Taeniti  *ol%ufn)x  0,  wtili 
lirimUlvo  vitclliut)  niittubmiie ;  h^ 
vrStbatit  primitive  vitdUne  mraa- 
lirune,  but  with  atH«t«4l  r-mUryo- 
liliori'.  '  450.  (Aft^T  1^4*t»ckj»rl, 
laao,  p.  067,  fig.  397.) 


thp:  adult  and  lahvax.  tapkwoem  in  man, 

See  (liseussitm,  pajxe  S3.    It  sbould  always  be  reealled  that  the  Armed 
Tapeworm  is  more  dangerous  than  the  Unarmed  Tapeworm,  sine4%  as 
^already  stated,  the  larva  as  well  as  the  adult  may  develop  in  man* 

'  I)uriBif  tbe  year  1S80-90  B^-rliii,  PriiBnia,  fouiitl  373  €:i»e»  of  alleged  siiigUi  infe<*- 
tiuu;  of  tbeiie,  56  euaea  were  afterward  slitiwu  to  cuutaiu  more  thmn  one  parnaite. 
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Treatment— Bee  page  87. 

Gystioercns  oellulosae  in  man. — This  infection  may  take  place  in  differ- 
ent ways;  a  patient  may  either  soil  his  hands  with  the  microscopic  ^ggs 
during  defaecation  and  afterward  swallow  the  eggs;  or,  throngh  a 
reverse  i>erist«ltic  movement  of  the  intestine,  gravid  segments  may  be 
earned  into  the  stomach,  where  the  shells  will  be  destroyed,  thns  free- 
ing the  embryos.  An  infection  throngh  a  contaminated  water  supply 
may  also  take  place.  (See  Life  history,  p.  90.)  In  man  the  bladder 
worm  may  develop  in  the  muscles,  the  eye,  and  the  brain. 

The  following  statistics  upon  the  distribution  of  the  worm  in  various 
parts  of  the  body  have  been  compiled  irom  diiferent  sources: 


ParEsito  foand  in— 

ToUl 

Locality. 

Brain. 

MoBcleA. 

Heart.   Lungs. 

Under 
skin. 

Liver. 

number 
of  cases. 

Dnaden 

}    "{      'I 

72               13 
13                 6 
«                 1 

1 
\         3| 

r         22 

87 

ErUogvn 

Berlin   

^       el        3 

3 
2 

2 

^f?r.:;:::: 
(») 

21 

i 

6 

5 

1 

5 

Toua.... 

117               32 

9             8  1           5 

' 

155 

Authority. 


|Miiller. 

Dreasel. 

Bang  (1874-1886). 

Gribbobra. 

Sievert. 


The  following  statistics  refer  to  the  presence  of  this  parasite  in  the 
eye: 


Locality. 


Total  num- 
ber of 

patients  or 
bodies. 


Berlin.. 

Berlin.. 

Franco  . 
Austria. 


80,000 
60.000 
30.000 
43,000 
60,000 
30.000 


C.eeUu- 
losae  in 
the  eye. 


Authority. 


..L 


80  :  von  GriLfe. 

70     Hirschberg  (1800-1885). 

1  Hintch  berg  (1886- 1880). 

2  Uirschberg  (1890-1894). 

7     MaiS^er'}P»™«**^^"«'y»^l^°l«"- 


According  to  Virchow,  the  proportion  of  cysticercus  in  the  human 
cadavers  dissected  in  Berlin  has  been  reduced  from  1:31  (before  the 
introduction  of  meat  inspection)  to  1:280  (since  the  introduction  of 
meat  inspection). 

The  following  statistics,  collected  from  various  sources  by  Blanchard, 
refer  to  postmortem  examinations: 


Locality. 


Switzerland: 

Ziirich  ... 

Basel 

Basel 

Germany : 

Kiel. 

Erlangen . 

Dresden . . 

Berlin.... 

Berlin. . . . 


Number 
of  post- 
mortems. 


2,500 
1,100 
1,014 


Number  j  Proportion 
infected.      iniect«d. 


Per  1,000. 
2.5 
.0 
1.13 


6.7 
11.3 
16.4 
12. 5 


Prevention, — See  page  88. 
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21.  The  Thin,  or  Long,  Necked  Bladder  'Worm  {Cjftticmreus  temuicolIU)  of  Cattle^ 
Sheep,  and  Swine,  and  its  adult  stage,  The  Marginate  Tapeworm  (Taenia 
margitiQta)  of  Dogs  and  "WolTes. 

[Figs.  84-87 A,  88, 89B.  0(U93  ] 

Still  another  bladder  worm,  which  is  by  no  means  aucommon  in  the 

animals  of  this  country,  occnrs  in  tbe 
body  cavity  of  cattle,  sheep,  swine,  and 
other  animals,  attached  to  the  dia- 
phragm, omentum,  Jiver,  or  other  organs. 
When  eaten  by  dogs  or  wolves,  it  de- 
velops into  the  Marginate  Tapeworm, 
which  was  formerly  confused  with  T. 
solium  of  man,  and  gave  rise  to  the  er- 
roneous idea  that  the  Pork-measle  Tape- 
worm occurs  in  dogs  as  well  as  in  man. 

Larval  stage  (C^sticercut  ienuicollie). 

For    anatomical  characters,   compare 
fig.  84  with  key,  p.  21. 

Synonymy.— Taenia  hydataidea  Pallas,  1760; 
T,  hydatigena  Pallas,  1766,  pro  parte;  Hydra 
hydatula  Linnaeus,  (1766);  FermU  resicuIarU 
eremita  Bloch,  1782 ;  Hydatigena  orbicularis  Gaeze, 
1782;  H.  glohoBa  Batsch,  1786;  H.  oblonga  Batsch. 
1786;  Tmoaria or6fcu7ari«  Schrank,  1788;  Taenia 
aimiae  GmeliD,  1790;  T.  ferarum  Gmelin,  1790; 
T.  capnna  Gmelin,  1790;  T.  on'Z/a  Gmel in,  1790; 
T.  verrecina  Gmelin,  1790;  T,  bovina  Gm^^liu, 
1790;  T.  apri  Gmelin,  1790;  T.  globosa  (Batsc  b) 
Gmolin,  1790;  Hydatula  soHiaria  Viborg,  (1795); 
/V^wRSShI '''*  ^""^^  Cy*/tVerctt«e/flra<w«Zeder,  1803;  Catmiae (Gmelin) 
^-      ^ilwaWj^  ZediT,  1803;    C.  caprinua  (Gmelin)  Zeder,  1803; 

C.  tenincoUiB  Kiulolphi,  1810;  C  ritceralit  simiae 
Radolphi,  1810  (T.  simiae  Gmelin,  renamed);    C 
UneatuH  Laennec,  1812;    C.  ovit  Cobbold,  1865; 
Monostomum  hepaticunt  aui^'Syillfichj  1893;  *^Cy8- 
iicerkus''  tenuicoUis  of  Schneidemiibl,  1896. 
Prk-Linnaean  names.— J^ydati'dM  BartholiDi, 
lb73;     J'ermrs  vesicnlares  Hartmann  (1685),  quoted  by   Pallas  as  HydatU  animaia; 
Lumbrirus  hydropicus,  Tyson,  1691. 
Hosts. — Cattle,  sheep^ swine,  deor,  and  otber  animals.     (See  pp.  137-143.) 

Adult  stage  {Taenia  marginata  Batsob,  1782). 

For  auatoniical  characters,  compare  figs.  85-89  with  key,  p.  101. 

Synonymy. — See  also  pp.  89-90.  Taenia  solium  Linnaeus,  1758,  pro  parte;  T.  cateni- 
Jormis  Goeze,  1782,  pro  parte;  T.  marginata  Batscb,  1782;  T.  hipina  Scbrank,  (1788); 
T.  cateniformiH  fS.  lupi  Gmelin,  1790;  Hahjsis  marginata  (Batsch)  Zeder,  1803,*  also 
"J.  solium"  of  dogs,  of  several  medical  autbors. 

BmuOGRAPiiY. — For  tecbnical  discussion,  see  Deff  ke,  1891. 

Hosts.— Dog  and  wolf.     (See  pp.  137-143.) 


rio.83.— Half  of  hoff,  nhowing  the  por- 
tions most  likely  to  become  iiife8te<l 
with  pork  measles.  (After  Ostertag, 
1895.  i».  387,  fig.  79.)     See  p.  92. 
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Fio.  84.— The  Thiu-neoked 
Blmdder  Worm  ( f^Kticer- 
ctis  tfnuieoUi*),  trilh  Imad 
eixtruded  from  \iiH\\\  fmm 
cavity  of  a  ate«r,  tiAturiil 
aizo  (origiual). 


FLTTKES  AND  TAPEWORMS  OP  CATTLE,  SHEEP,  AKD  SWINE, 

Life  historjf.—ln  traring  the  We  history  it  m  best  to  begin  with  tbe 
egg,  prtMiuced  by  tb© 
adult  tapeworm  io  tbe 
intestine  of  dogs.  These 
eggs,  foutiMiiiug  a  six- 
booked  embiyo,  escape 
frmn  the  dog  with  tbe 
exfTemeiits  and  are  scat- 
tered on  the  ground, 
either  siugly  or  coolined 
in  the  escaping  seg- 
ments of  tbe  ta|)«worm. 
Once  upon  the  ground 
tbey  are  easily  wanbed 
along  by  rain  into  the 

drinking  water,  ponds,  or  brooks,  or  scat- 

tertnl  on  the  grass.     Upon  being  swallowed 

with   fodder  or  water,  they  arrive    in   the 

stoDjacb  of  the  intermediate   host  (cattle, 

Bbeep,  etc.),  where   the   eggshells   are  de- 
stroyed and  the  embryos  set  free.    The  em 

bryos  then  traverse  tbe  intestinal  wall,  and 

iu*cording  to  moat  authors  arrive  either  act- 
ively, by  crawling,  or  passively,  by  being 

carried  along  by  tbe  blood,  in  the  bver  or 

lungs,  where  they  undergo  certain  transfor- 
mations in  structure.     While  still  in  tb©  finer 

branches  of  the  blmnl  vessels  of  the  liver, 

which  they  transform  into  email  irregularly 

shaped  tubes  about  12  to  15  mm.  long  and  1 

to  1.5  mm.  broad,  the  embryos  lose  their  six 

hooks,  and  develop  into  small  round  kernels, 

which  are  generally  situated  at  one  end  of 

the  tubes.      The  embryo  can  first  be  seen 

about  four  days  after  infection.    The ''  scars" 

(figs.  lU  and  9-')  described  in  the  liver  of 

animals  infested  with  CyMwereu^  tenukolUs 

are  nothing  mon*  nor  less  than  these  tubes, 

or  altered  blood  vessels,  caused  by  the  growth 

and  wandering  of  the  parasites.     In  a  shoat 

which    Leuckart    infected    with   egg^,   and 

which  he  killed  twenty  three  days  after  the 

infection,  he  found  two  young  cysticerci  in 

tbe  liver  6  to  8.5  mm.  long  and  3.5  to  5  mm, 

broad.     In  tbe  amaller  parasite  no  bead  was 

visible;  in  tbe  larger,  one  end  was  slightly 

difierentiated  and  evidently  represented  the  anlage  (primordvam\Ql\>ct% 
5257— No,  19 -1 


Fio.  S5,— Tb©  Margiiiat^^TftpPwonn 
(Taenia  marffmata)^  natural  aise 
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scolex — that  is,  tbe  head  and  neck  in  oourse  of  development.  The  por- 
tion whi(*h  was  destined  to  glvH  rise  to  the  lK*ad  and  neck  wa-a  a  nmall 
pn^jection  extending  into  the  cavity  of  tbe  hydatid.  At  about  this 
stage,  or  a  few  days  later,  tl»©  parasites  leave  the  liver,  fall  int4»  the 
body  cavity,  and  become  encysted  ngnm  in  tlie  organs  mentioned  alKiv**. 
A  month  after  infecting  another  shoat,  Lenck 
nrt  found  eysticerei  in  the  body  cavity,  with 
partially  developed  suckers  anil  hfx»ks.  Six 
weeks  after  the  infecition  of  another  slioat,  he 
found  eysticerei  15  mm.  long  encyste^l  in  the 
onientura,  and  with  fully  developed  scolex. 
Three  inonths  after  inlecting  a  himb,  he  found 
cyHticerci  twice  as  larg«%  Experiments  have 
also  been  made  by  other  authors  (Baillet,  Kiich- 
ennieister,  Railliet,  etc.),  most  of  them  agreeing 
with  Jjeuckart'ii  experiment. 

Curtici*,  however,  take»  a  somewhat  different  new, 
that  is,  ho  cnnBidera  the  liver  as  a  place  of  dentrnctinn 
for  the  yoiinfc  pamaitea,  rather  tUau  a  normal  place  tor 
their  development ;  hi*  also  chiiiim  that  thi^  euihryos  which  may  even  tnivel  the  entire 
letiy^th  of  tho  intentiue  of  the  intoriomliatf)  host,  traverte  the  intestiiio  and  arrive 
diri!i"tly  in  the  poHition  whtTo  tht\v  coinplete  thoir  larvtil  development  witlmiit  tirst 
passing  through  the  liver. 

After  developing  into  the  full-grown  bladder  worm,  the  parat^ities 
remain  inichaugetl  until  they  are  devoured  by  a  dog  or  wolf^  or  until, 


Flo.  66 — Hand  <»fth6M  arid  nate 
T»f«wonii  {Ta4nia  jtt^argi- 
note).    X 17.    (Origlnui.) 


after  an  niidetennined  length  of  time,  they  become  disintegrated  and 
more  or  les8  cahified. 
If  the  hydatid  is  devoured  by  a  dog  or  wolf,  either  when  the  latter  prey 

upon  the  secondary  host  or  when  the  dug  obtain?*  tho  cyst  at  :i  .*^liuijt:li 
terhoiLse,  the  Idadder  p4)rtion  is  destroyed,  the  scolex  alone  remiiinrn| 
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iBtact  in  tliG  digestive  thiids.     The  head  holds  fast  to  the  iutestiiial 
wall  with  its  sueker.s  and  hooks;  by  strobilatioo  (transverse  division)  it 


^ 


t:.v 


WD: 


im 


r^' 


$^o^o: 


""Soq 


S,« 


oO^A 


Dp£> 


^^; 


^^o<^ 


m 


SoSS? 


?5'^ 


c»So 


m^5 


10!^ 


sSWS 


St    0 


oooo 


o^cgu 


J-.^.    jy 


Pw.  8S. — Sexually  mfttur©  Augment  f»f  fhw  Mftrf^nat-e  Taj»eworm  (TVt^'Dta  marifinala^ :  (tp,  (^imift  poafllii  i 
ffpt  geoltAj  pore;  i»,  nfrrvd:  op,  ovAjry:  sg,  i«h(^ll  gUinfl;  f,  trBttckfii;  l«.  trnnttTerae  caiiaI}  ul!,  ntentat 
9,  va^Idh.  ;  #o,  yentxsl  cuuml ;  vd,  vim  defereai ;  vg,  vitellogenci  glAud.    Enlnrged.    ( AJf«v  DefllEe.  18ftl* 
PLtflg.1,) 

^ves  rise  to  the  segments^  whit^h,  as  we  have  already  seen,  together 
with  the  head,  go  to  make  np  the  adult  tapewonii.  Reproductive 
organs  of  both  sexes  develop  in  the  separate  segmeotH,  and  eggs  are 
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FIO.80L — Onvirt iii*iginp3it6,  Mbawin^  the  IuIithI  hrnnrbetcir  th&  nt^rf  of  (A)  Tinfnia  »^rrtrta,  :•'  4:  <H> 
r.  fiKifY/iTiAfa,    •  fl;  (C)  T.  fortiTtrt/-*.    ■   10-15-     (After  Leuukatt,  1BW,  |i.  *'2UJi|4,  ;(U8.) 

pn>daced  within  which  are  developed  the  six-hooked  embryosj  the  point 
frc»m  which  we  started  out. 

Th*:  disease  in  caith\  nheep,  and  horfs, — As  a  r\iU\  this  bhulder  worm  i« 
a  comparatively  hannless  parasite,  ii  liglit  iiiIe<^!tion  haviog  little  or  no 
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A  heavy  infectioii  may,  however,  prove  fatal  to 


effect  niKin  the  host, 
young  aiiimalH. 

So  far  aa  I  know,  only  one  case  is  on  record  where  ibis  parjwiit*  hM  proven  fiital  to 
oiittle — probably  from  lh«  fact  t.liat  no  Bovc>re  iiifftctions  have  y<*t  b^^en  found;  And 
ttoin  OUT  profititit  knowledge  of  ttio  subject,  it  c;in  he  i  onti- 
dently  osserU^d  that  a  slight  iDtectioti  hiM  little  or  no  eftVct 
npou  this  host.  In  t^xperim*^nt«  which  have  htM'u  oiade  upon 
aheep  and  pigM,  it  ban  Ttet^n  ntiticed  that  heavy  infection* 
h:iv6  not  only  prodticed  d&cided  ByiuptoniM  but  have  proved 
futal  to  the  uiumale  named,  St^veral  Cttiee  (Leurkart, 
Zachokke,  K.'iilliet)  are  also  reported  where  pigB  have  died 
from  the  effeote  of  these  paraaiti'S  which  were  aectdentallj 
acquired  with  their  food.  In  all  iif  these^  cases  the  infection 
wft«  very  heavy.  The  parasittsj  had  caused  peritonitis  and 
pleurisy  by  their  migrations  from  the  liver  and  InugB  to  the 
body  tfavitiea.  In  a  ease  rectsntly  doBrrihtd  by  G^iilliet,  a 
shoat  of  two  moutha  succumbed  to  the  dise^ific^  BaUlet  made 
numerons  experiments  on  lanib^i  nnd  on  yoiiui;  goat^^  the  animals  dying  in  ten  to 
fifteen  days  (a  primordium  of  the  Hcolex  waa  noticiid  on  cyista  fifteen  days  old)*  In  one 
of  Railliet's  experimontn  a  goat  died  in  live  days. 

There  is  no  way  of  iK)sitJvely  diagnosing  when  an  atiimal  isinfested  with 
the^e  larvae,  sls  the  symptoms  noticed  on  experimental  animals  apply 


Fio,  W.'-Egg  of  th<?  Mar- 
gin M«Titp«Wtirni  (Joe' 
nia  marpinat^)  trttb 
■Ix-hookcd  e  ID  b  r  3'  a , 
grently  tiiagnifl«d 


Fto.tt].— Parti  ou  of  tho  Ifver  of  a  lamh  which  di«d  nine  dajt  after  fiBedlng  with  «gfa  of  the  ICari 
Tmpcwurm  {Tamia  marginatai,  with  nameTOuji  '*«oan>"diM  t«  j^voig  pivaaiiM*    |Afl«r  CurUeik 
leixi.PLX.flg.l.) 

eqaally  well  to  other  infections,  Diagtiosis  being  uncertain  or  even 
iiii|>08sible.  it  is  useless  to  discnss  treatment,  except  to  remark  that 
the  parasite  can  not  be  reiidit'd  with  medicines;  so  that  any  treatment 
advised  would  be  simply  that  advocated  for  pleurisy  or  peritonitis. 
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Prevention  is  a  comparatively  easy  matter  mid  lies  iu  keeping  dogs 
free  from  tapeworms. 

ABATTOIB   INSPEtTION* 

So  far  as  the  question  of  using  beef,  nintton^or  pork  from  animals 
infested  with  Cygticereunt  tenuicollis  as  food  for  man  is  conoemed.  this 
parasite  is  of  no  importance  whatever;  for  although  several  authors 
have  attempted  to  infect  theumelves  with  tapeworms  by  swallowing 
this  larva,  all  such  experimeuts  have  been  negative. 

Differential  dUigmms. — Infection  of  cattle,  8hcep,  and  hogs  by 
C.  tenuicolUtf  may  be  mistaken  for  infection  by  C  borh  (p.  71),  (\  celMo- 
sae{p,  B9),  EchuwemTAt»  (p.  113),  and  even  for  ittberrnfosifi,  but  the  differ- 
ential diagnosis  should  not  be  dit>i<*ult.  For  the  differences  between  the 
Long  necked  Bladder  Worm  and  the  other  three  larvae,  see  the  discus- 
sions of  those  parasites.  The  condition  of  the  corresponding  lyuiiiliatic 
glands  in  tuberculosis  of  the  Lost,  as  well  as  the  hooks  and  calcareous 


Flo,  03,— CroM  •«ction  of  the  li  vit  of  a  iamb  which  tUecl  nlno  cUys  after  ft^- 
ciAte  Tapeworm  iTarnni  viarginatah     (Alltir  Curlice.  IStKL 
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corpuscles  of  0.  feHmeoHiSj  allow  a  differentiation  of  degenerated  and 
calcifie<l  specimens  of  this  parasite  from  tuberculosis, 

Fretjuenctf  of  (V.  tenuieollis. — In  some  countries  the  larval  stage  is 
common,  especially  in  sheep.  Olt  found  it  in  20,4  per  cent  of  the  sheep 
(132  times  in  51)0  ^heep)  examined  at  Stettin,  Germany.  It  occurs  in 
America,  Europe,  Africa,  and  probably  elsewhere* 

In  connection  with  this  i*arasite  it  is  necessary  to  consider  the  adult 
tapeworms  found  in  dogs. 

THK   ADULT   TAPEWORM f?S   OF   BOGS. 

The  Marginate  Tapeworm  is  unfortunately  not  the  only  tapeworm  in 
the  dog  which  proves  harmtul  to  our  tlocks.  The  following  k€*y  will 
aid  in  determining  the  most  common  canine  forms  and  show  the  sonrce 
of  infection : 

Key  to  tbb  Adult  Taphwokms  <>f  Do<sft» 
[For  the  fcirni«  trail sminftible  lo  CAttle,  t*hfcp>  ami  swiii«  follow  Iktmau  type.] 

(1)  Four  Btiokers  on  the  Iwtvd Frnuily  Taenudaef  2, 

TiDO  ^mcktrif  on  the  head ,-  genital  portt  ren tro-media «...., • ,    Btrihriovephalut^ 


ariucd  withhuoks;  genital  poiea 
Rratl  not  armtd  irith  hoi}k§ ;  tjmital poreg  ifniro-mt^dian. .,..    MeSiMirtMdm. 

(3)  Heml  armuil  with  a  double  row  of  hooks;  genital  por^s  on  only  utie  sifio  of  eaeb 
Begnicii  t - ...---..----....•....  4, 

Head  vertj  small ^  with  about  60  hookit  arramjitd  in  4  rou*)t ;  hodtf  10  to  40  em^  f<Miy, 
with  SO  to  1^0  quadrate  to  rlHptiful  »ajmeuU,  the  fanjesf  of  ttrhich  majf  medJtnrtf  L$ 
la  S  mm,  broad  hif  S  to  10  mm.  long ;  eggn  iit  round  cnpt^ultff,  nbout  250  in  numhw, 
ivith  .^  to  20  egff8  in  ench  eapnttilf. ;  cffffs  measure  4^  to  SiO  fj  ;  larral  utagr  in  Jtetf^  amd 
/irf,  whieh  maif  iransmit  the  teorm  io  dogii  or  to  nmn ,,    fHpifUdium  runinHm, 

(4)  Bcwly  HHiallr  4  to  5  tiiiii.  long,  with  only  3  to  4  >*e|^m©nt«,  the  larjijest  of  whicih  uiiif 
iiieftBurL^  0.6  mm.  l»Tood  liy  2  tnui,  ion;;;  2W  to  50  liooks  rni  the  head;  »)>ont  00 
t6Btii'lc»  prf!»eTit  in  aflogmeot;  eiiiliryopbort^a  32  to  36  ft  by  25  to  30  //.  The 
egg»  aro  trunHtniBHililo  to  nmti,  oxen,  shorp,  pigs.  liaTse^f  and  other  mnmninb, 
nnd  develop  into  the  lui  vsil  stiige  (tht*  Erbnmcoreus  hydatid),  which  is  very 
ibuigerona.    All  dogs  found  iiifi'Ht«d   with  thi«  worut  shotild   he  killed  and 

hnrued Taenia  eikinoeoccms,  p.  llS 

Body  much  larger  and  with  niiiny  more  segments 5, 

(B)  SdgTDenlB  somewhat  brojuier  than  long,  or  aqua  re,  or  longer  than  hroad  ......  6. 

8effnient9  mttcli  broader  ttitin  loHtjf  ejrcepi  the  di§tal  8egmetit§  which  nuddcnhf  elangaU; 

htad  miall,  with  ^fJ  to  S4  haoki ;  (genital  porr  unnguaU^   large  and  prominei^t; 

einhrgophores  SO  //»     Larral  atage  derelopti  in  ths  reindeer Taenia  KrahheL 

(6)  Vf'utral  root  of  bookw  liiinple. ..,. 7. 

t*rntral  root  of  gvialler  hooh$  hijid <-, - , 8, 

(7)  iStrobila  10  to  6*J  f  ni.  long,  rarely  1  m. ;  head  pyriform,  0.8  mm,  in  diameter^  with 
22  to  32  hooks^  the  larger  hooka  Ini)  to  170  ft  long;  220  to  250  ai^grnent*  pres^^nt; 
distal  12  to  15  seguients  mt?aaare  8  to  12  mnu  long  by  3  to  4  mm.  hroad;  18  to 
26  uterine  branchea(fig.  89  C)  each  aiilo  of  median  stem;  about  20G  testicles  in 
each  B^^gmeut ;  embry4>phori*8  Bphencal,  31  to  36  //.     Transmliisihie  iVom  dog* 

to  laiiiha  and  calves,  in  which  animals  it  causes  *'  Giil " . .  Taenia  coenurnSj  p.  108. 
Btrobila  1.5  to  5  m.  long;  head  renal  to  aquare,  1  mm.  broad,  with  2$  to  44 
hooks,  the  larger  hooka  188  to  220//  long;  lioO  to  700  aegmenta  present;  djat^ 
50  to  70  aegmenta  measure  10  to  14  nun.  long  by  4  to  7  mm.  broad;  5  to  6  or)} 
uterine  hranchea  (lig.  89  B)  eacdi  aide  of  median  Htnoru;  about  GOO  te«t idea  in 
each  segment  i  embryopborea  apherii-al,  31  to  36  ;i.  Transmiaaiblo  from  dogp 
to  cattk%  Kbeep,  sw ine,  etc , . , . . , Taenia  marginaUt »  p.  96^ 

(8)  Strobiia45  to7^  en*,  long;  head  globular j  O.SS  to  l.Svim.in  diamettr^tHth  f^  !• 

hook^f  the  larger  of  which  measure  15.'>  to  1:16  /i  Jong;  largest  segments  S  (o  16 
long  tvith  prominent  posterior  edge;  emhrifoph4)re4  oroide  33  to  41  ^  bjf  ^6  fo  Si  ft* 

TrausmiMible  to  rabbits  and  harts , . . Taenia  9eriatU, 

Strohila  GO  cm.  to  M  m*  l&ng,  head  J  to  S  mm,  in  diameter j  teith  3S  ta  iS  hooka ,  the 
largtst  meaauHng SSS  to  £50  M  long;  about  400  segments  present,  oftchiek  the  diaUal 
SO  to  40  m^iaanre  JO  to  17  mm,  long  hg  4  to  6  mm,  broad;  posterior  edge  of  aegm^ente 
rertf  prominentj  giHng  atrobila  a  serrate  appearance;  about  400  testielee  in  rack 
segment;  uterue  with  S  to  10  lateral  branches  (fig.  S9  A)  each  eide  of  medi4m 
stem;  emhrgophores  oroid^  36  to  40  M  hg  31  to  S6  ^,  TranamUtXbU  lo  rahHtM  anJ 
hares TcMii4«  ifrr^te. 

7'a-peworm  disease  in  dogs, — It  ih  the  exception  that  the  presence  of 
tapeworms  iti  dogs  is  diaguosed  Fsyniptoinatically,  biucg  in  the  iiii\jonty 
of  ca86B,  e8i>ecially  in  light  itifectiong,  these  parasites  do  not  aflect 
dogs  to  sucli  an  extent  as  to  attract  attention.  Many  a  bonse  dog 
or  hnnting  dog  harbors  tapeworms  without  their  presence  ever  being 
suspect L*d»  In  some  cases,  however,  the  worms  cause  more  or  less  seri* 
oas  pathological  lesions  in  the  ititestine,  which  natiirally  bring  about 


m 


I 


.in>  TAPRWORMS  OF  CATTLE,  SHKEP, 

pronounced  sjTnptoms,  althou^di  the  direct  cause  of  tbe  tnmble  is  nat 
always  apparent  to  the  diiigiiosticiaii. 

The  geueral  syuiptouis  exhibited  are  a  change  in  apr>etite.  disposi- 
tion to  vomit,  general  re^tlessncRs,  occasionally  cramps. 

The  smaller  specieR  of  tajie worms,  Taenia  echinomvvuH  and  Bipi/litlium 
canhmni^  have  been  accredited  with  doing  more  harm  than  the  larger 
forms  (T.margtnutay  T.Herrata^  T.coe^mruE^BAid  T.  aerialia  ninl  BofhHo- 
crphahtH).  A  heavy  infection  of  T,  echinoeoccuH  may  cause  a  severe,  in 
some  eases  fatal,  intestinal  in  Humiliation,  with  hemorrhage,  the  dog 
exbibitiiig  epileptic  symptoms  or  even  symptoms  which  might  be  mis- 
taken for  hytlrophobia — {change  wt  voice,  tendency  to  bite,  weakness, 
paralysis  of  lower  jaw,  etc.  IHpijUiUum  eanrmim  occasionally  bores 
tunnels  in  the  mucosa  of  the  intestine  '*  through  which  the  strobila 
is  drawn,  much  like  a  train  of  t^ars.-'  Hchieferdecker  found  a  peculiar 
hypertrophy  of  the  intestinal  villi  in  a  dog  infesteil  with  this  para* 
site,  the  villi  being  four  to  five  times  the  normal  length;  the  glands 
of  Lieberklihu  were  more  or  less  atrophied.  The  same  severe  symp- 
toms  mentioned  for  infection  with  T,  eehinococaw  have 
also  been  n*)ticed  in  dogs  infested  with  IK  canhium. 
An  accumulation  of  tapeworms  may  result  in  a  stop 
T)age  of  the  bowels,  and  cases  are  on  record  of  per 
foratioo  of  the  intestinal  wall  by  1\  atTrata, 

The  nervous  8ymi>t4jms  are  more  pronounced  iu 
high'Strung  dogs.  Regarding  frequency,  it  may  be 
stated  that  tapeworms  are  more  common  in  butchers' 
dogs  and  stray  dogs  having  access  to  slaughterhonses 
than  in  other  dogs.  It  is  claimed  by  some  authors 
that  male  dogs  are  more  frequently  infested  than 
female  dogs,  and  that  ttipeworms  are  more  common 
in  large  dogs  and  in  dogs  from  1  to  3  years  old  than  iu  small  dogs  and 
animals  under  1  year  of  age. 

The  best  method  i>f  diagnosis  is  to  examine  the  faeces  for  segments 
or  eggs»  In  some  cases  the  attention  of  the  diagnostician  is  attracted 
to  expelled  segments  by  the  dog's  licking  around  the  anus  or  his  ^^slid* 
ing''  on  the  anus,  A  mild  laxative  will  generally  result  in  the  expul- 
sion of  a  few  segments,  and  this  method  of  conhrming  suspicions  is 
occasionally  used. 

Kven  if  segments  are  not  found  in  the  excreta,  it  is  a  good  plan  to 
treat  the  dogs  for  tajjeworms,  so  as  to  remove  all  doubts  as  to  their 
presence.  Dogs  which  come  in  contai't  with  herds  should  certainly  be 
treated  occasionally  to  prevent  any  possibility  of  infecting  the  stock 
animals. 

It  will  be  noticed  that  the  larval  stages  of  three  of  these  taiie worms 
are  injurious  to  stock  sinimals,  namely,  T,  mtirtjhmta^  T.  coefturuH^  and 
T*  rehinoi'oecUH. 

The  larvae  of  the  others  are  of  comparatively  little  economic  impor* 


cerci  ( VifMticf  re  us  Utiui  ■ 
eolti»}  of  tb«  Margin* 
alo  Tapewortui  {Taenitt 
marffinata}^  nfttnml 
sixe.  4; After  CnrUc«, 
l89U,PiX.flg.aa,) 
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tauce^  althgagh  it  may  he  remarked  that  the  larvae  of  T.  fierrata  »?el 
fiDmetiuies  fatal  to  rabbits,  while  the  a4iilt  />.  mninum  Bouiettmea  cx^^mrs 
in  childreij,  who  become  infected  with  it  by  tao  intimate  aaacMsiatioD  I 
with  dogs*  While  playing  witli  dogs  thej  uucouscioosly  get  flea*?  upon  \ 
themgel  ves  which  they  afterwards  swallow.  The  tieas  are  digested  and  , 
the  larvae  cootained  in  their  bodieia,  becoming  free  in  the  iBteatiue^ , 
develop  into  tapeworms. 

It  m  very  difficult  to  distitiguiah  between  the  adult  fortns  of  T.  menu-  \ 
rus  and  T*  sertalU.    The  later  is  quite  common  in  America. 

If  1\  echinoeoeevs  is  found  to  be  present  in  a  dog,  the  safest  plan  ii  | 
to  kill  the  dog  and  burn  its  carcass.  The  larval  form  of  this  parai^itd  : 
is  m  dangeroua  to  mau  that  it  i^  uot  tmfe  to  have  the  dog  around  m  | 
to  handle  it,  ati  m  necessary  io  admiuiBteriQg  the  treatment. 

Taenia  marginatit  develops  in  the  dog^  aa  stated  el^ewhere^  in  about  J 
ten  to  twelve  weeks;  T.  MrrafM  in  about  eight  weeks;  I',  menurm  in  j 
two  nnd  a  half  to  eight  weeks, 

Thet^ble  following^  giving  the  more  comnion  tapeworms  in  dogs,  hasj 
been  compiled  from  the  various  sources  cited,  and  shows  the  compara-] 
tive  frequency  of  the  various  forms.    There  are  aa  yet  no  extensivi 
statistics  for  this  country. 


FLUKES  AND  TAPEWORMS  OF  CATTLE,  SHEEP,  AND  SWINE.      105 


I 

IS 

s 
i 

I 


5 
I 


s 


11 


6 


-J---. 


II  -    |- 


— 'i£,    ;?;-- 


Mi 


9  X  so 

3  3  5-1^  anil's  I 


5!i 


^  s5 


r   tt    i 


<  3 

ii 


:c5. 


«  S  ^^  '  b  ee  3? 

-      «       .M    «    «    «    V 


8PECTI0N   OF    MEATS    FOR    AN  I 

TreatmenV — The  method  nf  treatnieiit  Is  much  the  aauie  as  that 
lowed  ill  tapeworm  disease  of  mini ;  first  prepjire  the  jiatieut  by  feeding 
him  on  a  light  diet  of  milk,  soup,  bresul,  etc.,  and  tbt*n  administer 
aiitbelinititicB,  It  i»  important  that  the  dop:  t^hrinld  be  confined  duriDg 
the  entire  period  of  [jreparation  and  treatment. 

In  seleeting  a  remedy,  it  is  well  to  consider  the  following  drugs.     The 


FtO,M.^^SIniIlorm  flfa«f>p  ■liowlnfrtbf'  hr&ln  infested  witbn  Olil  B1ni1<1er  Worm*  fGotfWiinw 
f  ii»t*iral  Bke.    Utter  lUllli«t,  1893,  y.  '-&0.  Ug-  J  50.)    i^oo  p.  H*. 

doRes  (apothecaries'  weight)  here  given  and  the  remarks  on  the  drags 
are  abstracted  from  French  (1896). 

The  dosee  tif  peJl6ti*^rine  t^immtc  are,  for  arlalts,  a  to  15  jiJ^rHitifi;  pnppies^  t  t4»5 
grsiiiid.  Pelletierind  is  mitloubtedly  the  luo^t  t^fficieitt  und  imiocuoas  t«eiiijiei<l6 
for  tlie  dog  we  posBefw^  but  is  not  luncih  used  on  ncc^ount  of  Its  expense*     Frenfb 


^  In  thia  couuectioii  cousuJt  t'reijck,  1886^  and  C1lrticM^|  1890,  pp*  77-78* 


FLUKES  AND  TAPEW0HM8  OF  CATTLE,  SHEEP,  ANB  SWTKE 

biii<i  firrtjiieiitly  fouiicl  it  moat  useful  wlien  tlie  atoumtib  liaa  refUKed  to  reluiii  otli«r 
rometUes.  It  Hhmild  be  adminiBtfred  in  gt*l?*tiii-capauJar  fornj  in  i;oi\|n notion  with 
povrdered  ptirgativos, 

jBpitUttm  i»  perb»p0  fcbe  iiiost  reliable  of  all  tbe  vynnifuges,  witli  th©  exception  of 
pelletierliie.  For  (-verydjiy  practice  lb  la  to  In?  preferred  to  all  other  remedies  when 
given  ill  tlio  form  of  oleoresiii.  Donea:  For  adults,  15to  40minimB;  pupplea,  5  to  15 
mintiiiH.     The  doati  of  the  litjuid  ©xtri^cit  ia  the  aame. 

hatiuila  in  a  very  efficient  taeniacide  with  drafitir  purgative  iiropertie^.     Given  in 
gniall  uujount  a»  an  adjnnct  ti*  other  tifceniacidea,  particularly  to  the  oleomHin  of 
male  ft^m,  it  will  he  found  a  verj-  vain  able 
remedy.     iMsea:   AiIhUm,  15   to  30  graina; 
puppies,  3  to  15  gralDt. 

Brajfera  {U.  8.  P.),  C»»$o  {B,  P,),  yielda 
kosln  or  kouaaln^  i4»  which  it  owes  its  tneni- 
»oidal  ]>rnpertie6.  It  is  one  of  the  best  and 
safest  taeniae- idea,  its  action  being  directly 
toxic  to  the  worm,  but  it  is  too  expensi^'e 
for  ordiuary  practice.  The  infushm  (/»- 
fumtm  hrojfcrae,  U,  S,  P.)  and  fluid  extract 
{Exiravtftm  bratferae  fittidum)  are  both  too 
bo  Ik  J  and  diaagreeablo  for  adniiniatration 
to  dogs.  Koain  may  be  given  in  cupHoles  in 
doses:  Adnlti^,  10  to  4U  grains j  puppies,  10 
to  20  grains.  The  drug  usually  actn  ms  its 
own  cathartic,  but  it  is  better  to  employ 
eonie  adjunct  for  this  purpose* 

Powdered  artva  nut,  when  freshly  ground^ 
ta  a  very  good  remedy  for  tapeworm.  When 
old,  it  will  goner  ally  Ixi  found  inert;  eonse- 
quetitly,  it  is  best  always  to  purchase  the 
nut  aod  grind  or  grate  on  un  ordinary  nut- 
meg grater.  It  is  still  largely  used  by  British 
veterinarians  and  is  a  favorite  with  souie 
America ns^  but  it  can  not  be  reg^irded  as 
being  either  as  effectual  or  easy  of  adniiiiie- 
tiatiou  »s  the  two  preeediug  drugs*  Its 
effects  on  puppies  are  not  unattended  with 
danger,  on  account  of  its  great  aHtringeuoy  j 
but  with  due  regard  to  subsefiuent  purga- 
tion i  t  i s  a  jjerfec t  ly  sa f e  remedy .  M  a  y  he w'a 
metbiHl  of  prescribing  1  to  2  graius  to  every 
pound  weight  of  the  dog  ia  usually  followed,  but  the  smaller  <|uuntity  will  geueralJy 
inftlce.  incivided  the  powder  is  freshly  ground.  It  may  be  conveniently  given  in 
gelatin  capsules,  accompanied  or  followed  by  a  ptirgative. 

Tnrjtrntinr  is  a  powerful  remedy  against  tapeworms,  but  it  is  regarded  as  being 
Boniewhat  dangerous  from  its  liability  to  produce  strangury  and  renal  iullammation. 
These  efTects  are  said  to  be  less  pronounced  after  large  than  after  small  doses;  but 
large  doses  are  more  liable  to  cause  gastric  and  enteric  i  nil  animations.  It  c.iu  hardly, 
therefore,  rank  with  the  best  remedies.  Administer  in  emulsion  with  white  of  an 
eggj  mneilage,  milk  or  oil.     Doses:  Adn1t<6, 10  to  15  minims;  puppies»  3  to  10  minima. 

Ilr.  Hoskins  ha.H  had  very  satisfactory  results  with  this  drug  in  puppies  under  6 
months  of  uge  and  bus  never  noticed  any  gastrio  or  renal  results.  In  very  young 
pnppies  he  rarely  gives  over  2  nunims,  carrying  it  up  to  10  minims,  nnd  repeating 
for  two  or  three  days  on  an  em]dy  atomach  in  the  morning,  allow iog  no  food  for  an 
hour  or  two  after  its  admin istnition. 


FlO*06.^A]l  adidt  GJd  Tii)wworni  {Taenia  co«> 
nurusf,  DAtural  aize,  (After  Ralllif;!,  It^,  p. 
^H,  tig.  13&;  see  alao  figs.  8e«  and  8843.)  6oo  p. 
108. 


The  followiiig  miggeatioDa  as  to  doses,  comiuled  from  various  soared!, 

are  taken  from  Cnrttce  (181P0): 

(1)  Allow  2  graiuB  of  treskl^'  powdere<L  areca  nut  for  each  pound  of  the  dog'a 

weight ;  ad  ni  tuii^ter  do9«  in  nonp  oriDilk^ 
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Fio.96-— SexTiiilly  mature  M^gment  of  ifar^  Old  Tiiti«- 
worm  (Taenia  eoenurun) :  cp,  cirrus  jMjuch ;  yp,  g«til- 
tal  pore;  n, norve;  ov,  ovary;  «g,  ebelt  gland;  f,  t<«- 
tlolett  tc^  traniirt^nie  oanul;  ut,  titertw;  v,  vitg^nti; 
re.  ventral  canal;  vd.  vaa  deforenH;  vg^  vitxi\lo^gtiUfl 
gltui  tl .      '  20.     { A  ft er  DftffTce ,  1801,  PI  1 .  fl g,  a,  J 


atirnuj^itwelUorbymixiogitinlmtUr 
€)r  !iioi'i>iKe8*  Follow  in  two  hours  with 
a  tabluapoonfiil  of  cantor  oil  for  amotl- 
ernti^-sii^ed  do^,  giving  the  ol]  lUotie  or 
ill  three  tiine^N  It^  quantity  of  oitik, 

Zuni  advioc^di  dmtbniB  of  a^eca  not 
for  H  Iwrgedog;  2A  dnichrn»  for  a  me- 
di«ni-8izcHl  »ni»nal,  oud  I  draohiii  Ibf 
» t*imill  I  log. 

(2)  Oiif^  teik-4poonfiil  of  tuq>futiue 
and  two  tablespoonsfal  of  i^a^itor  oil 
given  in  a  enp  of  milk^  the  linal  do»6 
of  phjsii-  is  not  given  in  thiH  caae. 

(3)  Twenty  drops  of  oil  of  niiile 
abield  fern,  ^^0  drop«  of  turpentine^  and 
TiO  ilrcipe  of  titlier.  Beat  together  with 
one  egg  and  givr  to  the  dog  in  s*nip. 

(4)  Hiigen  Jidvu^eeSOgraiitJi  of  oxide 
of  ropper  with  40  grains  each  of  pow* 
diTPd  cbalk  and  Armeniaii  bi^ns;  mix 
with  Butiicient  water  to  make  an  ad- 
herent mn»iif  and  divide  into  100  pi  IK 
Adminiet^r  one  pill  thre^j  times  daily 
for  ten  rlava  in  meat  or  butter, 

(5)  Rrdl  preaiTibes  the f(d lowing  doae 
forhirgerlog»;  snjaller  (loaes  nhould  be 
givdi  in  proportion  to  the  »izenfthedog: 

(a)  Two  drat-hmn  each  of  extract  of  male  fern  »nt\  of  powdered  male  fern  ;  or— 

(h)  Decoction  of  2^  onnciM  of  pomegranat'e-root  bark  in  watiT,  reduced  Uy  G  ftnid 
onnces,  U}  which  add  1  drachm 
of  extract  of  male  fcni.     ii  ive 
in  two  doeeSf  at  intervals  of 
one  hour;  or— 

(o)  One- hi*  If  to  1  on  nee  of 
konaao,  made  into  pi  Oh.  with 
honey  or  molasHee  nnd  a  little 
meal;  or— 

(4)  From  1|  to  2|  drachms 
of  kamala,,  stirred  with  honey 
or  water,  and  giv<ni  io  two 
doB«8  inside  of  an  hour. 

[a,  bf  and  i\  »honId   be  followed 
necessary  f<»r  d.] 

After  tieiitiiieTifc,  all  the  facMjes  pasBed  dtiriiijr  the  ooiifinement  vf  the 
patient  should  be  eollected  iind  burned  or  buried  iu  r|ui(^kHme. 

22.  The  Qid  Bladder  Worna  (CuefmrHB  ctrebraHa)  of  Sheep  and  Calvea»  and  its 
adult  stage,  The  Qld  Tape^Form  (Tumia  vofinMrus)  of  Doga. 

The  GmI  Bladder  Worm  is  an  important  and  daiigrerous  paraaite  to 
the  Hhcep  iodimtry,  but  fortunately  it  dues  not  ^eeni  to  be  prevalent  in 
this  country. 


Fio.  97.— Brain  of  a  ]aiubiDfc«t«d  with  younf^Gitl  Rtailili'm 
(Co4fnuru0  eert^raiU),  natnra)  wiae,     (Alter  Lcttckart,  laso,  | 


in    two   hotirSf  with    ciiittor  nil,  but  thia  Is  ttOl 
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^^^^L  Labval  stags  {Co^nurttt  cerebralis), 

^^^^or  anatomical  elmrjicters,  compare  figs.  97, 99, 100  witl)  key,  p.  21. 

™       tSvyONYMY.^rerTHi*  veitktdariit  aociatis  Uloch,  1782;   Taeniti  reMcHtarh  Hoeze.  1782; 
yfuUUrfHi  Goejse,  1782;  BydnH^ena  eerebrath  Bab8ch|  1786;    VeHcaHa  sormlis  Sclirank^ 

»(1788);  Taenia  ccrebraiU  (iSatsch)  Onieliu^  1790;  Pohfceithaiuft  ttHnus  Z^der^  1803;  P, 
horinu^  ZedeVf  1S03;  Voenurtiaerrebralia  (Biii»ch)  Undo] j>hl,  1806. 

Hosts.  —  Calyee,  sbeep,  mutflout  |j^oat,  roecleer^  n^indeer,  dromedarj,  borae,     (See 
pp.  137-143.) 

Ai>ULT  STAGE  (  Taenia  ooenurua  Kiicheouieisterr  1853). 

For  anatomical  cbaracters,  compare  tigs.  95  and  96  witli  key,  p,  101. 

BiBUOGRAPHV. — For  teehnical  diBciiBsioD^  see  espeoiaUy  iJ^^lfke  (1891). 
Hosts, — Doga  imd  wolves.     (See  pp.  137-1 13.) 

Life  hhtori/, — Btartiiig-  with  tbe  adult  worm  (lig,  95)  in  the  iute^^tiue 


7ia.  W.-^-Bbaep'ankuIK  tb«  kind  fiarMoii  thin  and  perforatc>d.  dueto  tftPpraofincM^cif  Gid  Bladder  wonns 
( Cotnurttt  terebiaiiM),    (After  DewiU,  1892,  p.  65,  flg.  47. ) 

of  the  dog,  tbe  eggs  are  scattered  on  tbe  ground,  living  tliree  to  four 
weeks  in  ;i  moi«t;  place,  and  are  taken  in  by  the  ^beep  or  cattle  along 
with  tbe  fodder  *it  water.  On  be<ioming  free  in  tbe  intestine,  tbe 
embryo  bores  tbrongh  tbe  intestinal  wall  and  reaches  the  brain  or  spinal 
cord,  probably  aided  in  its  wainlerings  by  the  blomi  current.  Arriving 
in  tbe  brain,  the  young  worm  loses  its  books  and  develops  into  a  cyst 
(tig.  97),  which  preserves  tor  some  time  the  power  of  loc<>motion  and  bur- 


rowsBmall  galleries  or  canals  in  the  nervous  tissue,  the  vmml  ^raHnaOy 
growing  larger  as  the  parasite  increases  in  size.  In  fourteen  to  uiue- 
teeii  days  after  intention^  small  (0.5  to  1.5  mm.)  cyst«  are  found  in  th© 
brain  Kubstaiice,  and  similar  structures  are  s^imetimes  found  in  the 
muscles,  especially  of  older  animals*  Those  irj  the  muscles  genei*»lly 
atrophy  in  a  short  time,  but  those  in  the  brain '  continue  to  grow,  in 
twentyHvc  to  ff>rty-five  days, causing  the  sym|jt<)ms  of  ^^gid''  or  ''stag 
gers;"  in  lil'ty  days  they  reach  the  size  nf  a  hazelnut  and  show  the 

anhigen  (primordii)  of  the  scolices;  in  two  to 
three  months  tliey  (complete  their  development* 
The  heads  (tigs.  91*,  l(MJ)  form  in  invaginations  , 
generally  at  one  end  of  the  cyst,  the  invagi- 
nations grtvwing  in  a  bunch.  If  thase  heads 
are  fed  to  dogs  they  develop  into  adult  tape- 
wornis,  which  produce  eggs  after  about**  four 
to  eight  weeks. 

The  disease  in  calves  and  lambs, — As  inti- 
mated above,  lambs  are  much  more  subjef^t  to 
the  '*gid''  than  are  older  animals,  a  fact  which 
ac!€ording  to  some  authors  ilnda  its  erplana- 
tion  in  the  circumstRUce  that  the  embryos 
can  not  force  their  way  through  the  tissues  of  adults,  but  owing  to 
the  more  pliable  condition  of  the  tissues  nf  young  animals  they  are 
able  to  penetrate  to  the  l>rain  without  difticulty.  In  the  case  of  cat- 
tle, however,  although  the  disea.se  is  more  frequent  in  animals  a  year 
or  so  old,  it  is  not  so  rare  to  find  i-year  old  or  6-year  old  cows  als4> 
infested  with  the  iiarasite. 
Three  stages  of  the  disease  tire  recognized:  (1)  The  perio<l  of  in  fee- 


F< 


Fiti,  »9.— An  jRolatod  QJd  B loader 

MhowiDgtItelietulii.     ( After  KaH- 
lid,  1886.  ]i.34S,  fig,  IMT,^ 


'  While  generally  found  in  the  nervoiia  c^nti^rs  (brain,  more  rarely  in  thi-  spinal 
eord),  it  has  alao  bcon  reported  once  in  the  conijective  ti»«ue  of  shet^p  (EicbhTL  anop 
nnder  tli«  «kiii  of  a  calf  (NathiiBitii*),  :in<l  one  extremely  doiibtfnl  cum^  bas  b«en 
rt^port«d  to  II H  from  Miotiesota  of  itn  occurrence  nrid*  r  the  akin  of  a  horae.  This 
Latter  t  u«e  ban  not  b«en  exaoitiied  by  tbi:^  Bureau,  but  I  would  anggeet  that  Taenui 
Hcrialin  U  vtmunon  in  America,  and  eonsidering  the  tiaaue  in  wbieb  tbis  parasite  waa 
f(»iitiilp  it  in  not  nt  nil  improbable  that  the  Minnesota  ease  was  one  of  Co^HuntM ^eruLliM 
i  Taenia  tterialitt)  rather  tban  C.  rfrcfrrrtJI*. 

-  Stat«tuent»  are  found  in  the  writin^B  of  various  authors  that  1\  coenurn^  liecomca 
**ripi^/' * 'mature/'  or  *' developed"  in  the  dog  iu*M«n  days,"  '*tbn?e  tc»  fnur  *' or 
**»ix  to  eight  weeks."  Tbe  expredsioiiH  "ripe,  matured,  and  dev«!*j»»|MMl "  are,  how- 
ever«  indelinile  tertns,  for  in  Home  writings  they  refer  to  tbe  stage  iu  wUioh  the 
tjeniial  qlamin  are  artive.  in  other  writinjjH  tliey  refer  to  the  ffratiti  f^eginentv.  l*ro(»- 
4'rly  speaking,  a  segujetit  in  mature  when  it«  sexual  glnnda  are  active;  it  if*  #?rrtt4tf  or 
orf(/rrciM>r  wbeu  it  contains  enibryoB.     Von  Siebold found  ^rartJ  segmenta  t )  ttt 

days  after  infection;  tb*^  strobilae  were  Ifi  to  26  inches  long,  and  some  sil  <? 

already  been  shed,  nbowing  that  gravid  segment}*  were  fnrujed  in  lefts  than   i 
eight  days.     Railliel  states  that  according  to  Lenckart  th©  distal  segments     :t 
at  maturity''  (probably  meaning  '* gravid*'  in  this  ease)  aft«r  thrt»o  to  four  w<«ln. 
According   to   Krouder   the  worniH  develop  in  dogs  ♦'t4»  fully ''b^M^lniwHi    M**xtiTf}U' 
mature  tapeworms  "  m  ten  days  /Zilrnh 


FLtTKES  Aim  TAFEWORMS  OF  CATTLE,  SHEEP,  AND  SWIWE 


I 


tion  and  migration;  (2)  a  period  of  appareut  though  not  real  recovery, 
and,  (3)  the  cliniax. 

As  gid  is  apparently  not  prevalent  in  this  country,  it  is  hardly  neces- 
sary to  give  a  detiiiled  disciiMsion  of  the  syini*toms  and  pathology.  The 
following  short  ai^eonnt  will  nuffice  for  the  present: 

If  the  parasiteB  are  loi-ated  in  tlii^  brain,  we  fiml  the  condition  knowB 
as  cephaUe  gid^  if  in  the  spinal  rord  we  find  meduUartf  gid^  also  known  as 
lumbar  (fid  or  hydutiv paraph'gia. 

In  cephalic  (fid  there  is  at  first  inditference  and  weakness,  an  abnormal 
attitude  of  the  head,  whicli  is  of  an  nn usually  high  temperature,  and 
vascular  injection  of  the  sclerotica;  pressure  on  the  skull  causes  pain; 
the  most  characteristic  symptom  of  the  disease  is  the  action  of  the  ani- 
mal in  turning  in  t^ireles  to  the  right  or  left,  the  circles  becoming  smaller 
until  the  i>atient  pivots  around  on  uiie  spot;  in  some  cases  it  acts  as  if 
intoxicated,  often 
s  t  u  in  b  1  e  s  and 
falls;  the  eyes  are 
turned  in  or  out, 
and  grinding  of 
the  teeth  is  no- 
ticed. The  exact 
Ijosition  of  the 
parasite  deter- 
mines the  partic- 
ular symptoms. 

In  meduUuryffid 
there  is  a  graciual 
paralysifi  of  the 
hind  legs,  paraly- 
sis of  the  rectum 
and  bladder,  pale- 
ness of  the  m u  - 
eons  membranes, 
shedding  of  the 
wool,  etc. 

Cephalic  gid  should  not  be  mistaken  for  vertigo  due  to  heat,  epilepsy^ 
blind nmn^  or  false  gid  dne  to  grubs  in  the  head*  MvduUnry  gid  should 
not  be  cfiulbunded  with  the  tfemhling  d interne  {the  Scotch  htupintjili)  or 
lumhar  pi'urigo. 

Treatment,— Thieve  is  no  medical  treatment  which  can  be  suggested; 
surgical  trentment  is  somctinH's  resorted  to,  but  should  be  performed 
only  by  a  veterinarian  sint'o  it  is  necessary  to  locate  the  parasit*^  before 
o|>erating,  and  this  can  be  done  only  by  men  of  experience. 

Pretention^  however,  can  and  should  be  [>ractic«?d  by  every  tarraer. 
Dogs  should  bt!  kept  free  from  t:ipc worms.  As  Taenia  coenurnn  develr^ps 
in  the  dog  in  three  to  eiffht  weeks,  the  treatment  may  be  repeated  two 
to  tlve  weeks  after  the  tlrsr  dose. 


Fifr,  100.— rHAgnunmAlio  nertioD  of  a  Gid  Bladdur  Wonri  iCo^ium*  <?mi» 
bftdis) :  a,  norrnal  dittpoaJUoQ of  tcolex ;  bf  e>  d,  f^  diBgrmmmnt  in  ilrn witiiy;  io 
■how  tbo  liuTOoloKy  between  oyfttioerena  nnd  co«tiarai».  ( AOcr  Rftilliet, 
ie80«p.349.Hg.l34.) 
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Wbeii  gid  18  suspected  in  a  Hock  of  nlieep  or  in  cattle,  one  of  tfte 
animals  should  be  slaughtered  and  its  skull  examined  for  the  parasite* 
If  it  is  positive  that  ^d  is  preseot,  it  ia  well  t^  slaughter  the  afiected 
sheep  before  the  third  stagt*  f>f  the  disease  sets  in,  w^  in  the  third  stage 
they  sometimes  become  very  thin.  The  skulls  ot  ** giddy '^  sheep  shotUd 
not  be  fed  to  dogs  unless  they  be  first  subjected  to  a  long  boiling,  for  If 
this  precaution  is  not  taken  the  infection  will  be  spread. 

The  eggs  retain  their  vitality  less  than  twenty-four  hours  wheu 
exposed  to  an  August  sun  (Leuekart);  if  kept  moist  they  are  alive 
after  three  weeks  (Gerlach),  but  at\er  eight  weeks  are  unable  to  develop 
further  (Leuekart), 

It  has  been  imy*ossibIe  for  the  writer  to  tind  any  positive  evidence  of 
the  existence  of  the  (lid  Bladder  Worm  in  this  country,  yet  in  view  of 
the  importations  from  Kura[»e  of  sheep  and  dogs,  it  is  difficult  to  believe 


f  w. 


-^m. 


M        way 


Fio.  101.— PorticiD  o/faog  a  liver  in letii^d  with  Kcliiiiococcuji  hyd»ht]:,  ii«iturMl  ain  (origlxialj. 

tliat  we  are  entirely  free  from  this  parasite.  Leidy,  in  1856,  makes^ 
referent^e  to  a  parasite  ^^CffenuniH  cereffralw  Kud.;  in  the  sheep,  Capra 
arien^^  which  he  evidently  examined,  but  he  gives  no  details  as  to 
where  or  when  the  parasite  was  found.  One  doubtful  case  of  the 
presence  of  adult  worm  in  dogs  was  recently  recorder!  by  Ward,  of 
Nebraska,  but  1  have  examined  the  head  of  the  worm  and  find  it  to  be 
a  T.  serialisj  see  page  lOL 

ABATTOIR  INSPECTION, 

8o  far  as  infection  of  man  is  concerned,  the  abattoir  inspection  for 
Cormtrus  cerebralu  h  of  no  importaneej  for  no  case  of  Taenia  cocnurui 
has  ever  been  recorded  in  the  human  species.  If  the  parasite  is  found 
in  abattoir  ]ns]>ectiou,  care  should  be  taken  to  dispose  of  it  in  »uch  A 
way  (heat)  as  to  render  an  iiifection  of  dogs  impossible. 

The  adult  tapeworm  in  iloija. — iSt^mptomtif  etc.,  see  page  lOL 
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23.  The  EcbinoGOCCUS  Hydatid  ( EvhitwioiruH  puhfttitfrphfiif}  of  Mail,  Cattle*  Slieepr 
Swine,  etc.,  and  its  adult  stage,  The  EcMnococcus  Tapeworm  ( JW/iia  eehiH' 
ocuccns)  of  Dogfi. 

A  third  tapeworm  of  the  dog,  the  larval  form  of  which  develops  in 
cattle,  ^heep^  jmd  awine,  is  Taenia  evhinovocemi,  Bince  this  partisite 
develops  its  larval  Htage  in  riiuii  also,  and  farther,  since  it  18  the  must 
dangerous  animal  parasite  Ibimd  in  man,  it  is  important  to  thoroughly 
understand  its  litb  history  in  order  to  guard  against  infection,  althougL 
it  ii>  at  present  not  very  common  in  America, 

For  anatomical  characters,  compare  figs.  101,  105,  KKJ-lUO  with  key, 

p.  21. 

Syn'onymy* — Taenia  visf^eralis  tiwUtHi  ffranuio$a  Goeze,  1782;  H^datitfena  gramttma 
Batscli,  1786;  Venicarla  firanuiona  ( Baisch)  Scbrank,  (1788) ;  Taenia  ^ranulom  (Biitscb) 
GmeliUj  1790;  Polifcephalun  hominiH  Zeder,  1800;  E*:hinocovctai  Rodulphi,  1802;  Polif* 
cephalHit  humaitits  'Aeth^r^  1803;  I\  ffranuhmui  (Batscb)  Zeder,  18{)3;  P,  erhimtcoecua 
Zeder,  1803;  J cvphalot jnti»  Liienm-v^  li^A  ;  EvMnoroocu»  r/r«M«ffi*w*(  Batscb)  Rtidolphi, 
1805;  BifdattH  €}rativa  Bliinienbacli,  1805 ;  Atfphaloct/sth  hitnu^na  Lilderaen^  (1808); 
A,  $uilla  LliderBen,  (1808);  Ethhiococctint  h*nniniii  (Zoderj  Rudolpbi,  1810;  E,  aimiae 
Ruilolplii,  1810;  E.  rtaferifmrum  Rudolphi,  1810;  Poiif*'tphalttn  ffr(tno«Hit  Lftetiijec,  1812; 
Acephah^^iitis  ornidcn  Lsw^iini^*,  ISlli;  J.  cy8(ifera  Laennec,  1812;  A.^franoMU  Laetiuec, 
1812;  A.  xurvuliffera  LaeuTn^c,  1812;  ,1.  intersivta  Laennec,  1812;  A,  anta^  LaeDiiec, 
1812;  Echinococcuit  infusorium  l\  tS.  Leuckart*  (1827);  Acepkaloct/th  eremita  sterilii 
Cruvielbiel,  {-  f-);  A.prolifera  social^  Cruvielhiel,  (^f-);  A.  endotjena  Kiilin.  (18*^0); 
A.  tsotjenn  Ktibn,  (1830);  A.  i] ran m lorn  Chiaje,  1833;  A.  commit tt in  Cbiajc,  1833;  A, 
proli/rra  i:biaje.  1833 ;  A.  MmpJvj'  Goodflir,  1S44 ;  (ft)  Di*ko«tomfi  twephaJoctfi*tk  nnodsir, 
1844  ;  (  f  f  )  Astuma  acephalortftHa  Goodj^ir,  1844;  EchinQt^ocvu*  *irieti»  E.  Blaiichard,  1848; 
E,  giraffar  Gervaw,  (-?-);  E.  pohftnorphus  Di««iiig,  1850;  E.  pnrdi  Hiixloy,  (1852) ;  E, 
$coUcipariim§  KilcheDmeister,  1855;  E.  vmnuroide^  KiRbenmfiatcr,  1855;  E.  attri- 
ciporieni  Klichenmeiciter,  1K55;  (f )  Avephalocjftftia  mutnci  Cobbrd*!,  1861;  (!)  J,  ("Pit 
tragelaphi  Cobbold,  18*lil;  Ctjatictrcun  fchinocavvH^  {J^vi^v^t  \  Koeberl«'\,  18<J1;  Echinoeoceu9 
ct^cbri  Spii^ring,  18G2;  E,  htpttiia  Hen  proccBtt.  rermiformis  Sclioller,  1862;  E.  hffdatido§n9 
K,  Len«kart,  1863;  E.  endoffrva  {K\ihu,  1830J  l^uckart,  1863;  E.  mulfifonihtris  Leuck- 
Jirt,  1863;  E,  tieni»  KehB^erf;,  1873;  E,  pulmonum  lluppert,  1875;  E.  inultUiHalaris 
hrpatin  Haffter,  1875;  E.  intenranialix  Frirke,  1880;  E,  simplex  Leuckart^  1880;  E, 
ra<'ewo*w«  Leurkart,  1H80;  /::.  mtiifipkr  Stiller,  1882;  E.aheolarin  K,  Bluticbard,  1886; 
E,retroperitoniafiH  Bitter,  IHHli;  £.  nicr«^|irrii  Sitrmann,  1891;  E,  e^rrftm/**  Perroiicito, 
(18 — );  E,  vgalktiM  Huber,  1891;  E.  nitUocNlans  Huber,  1896;  E.  mttltihicniaris  ejrul- 
GeratiM  Hiiber,  1896;  E,  oMttoklaniea  Hiitjcr,  (f  )1H96;  E,  suhpknnicui  Hub«r,  18%; 
'' EchiHokokkut"  (!)  of  .Sc-hiU'ideiiiUbl,  1896. 

BiiJLiociRArnY.— For  detailed  tefilmifsil  di«cu««ion  of  tb©  paraaite,  see  especially 
Leuc'kiirt  ( lHi^\  f ,  pp,  732-825) ;  for  disciissioti  of  liydntid  diiienae  in  nian^  aeeeHperially 
Nei894'r(l877)i  J.  I).  Tbomas  ( 188-1};  Davairie  (1877^  pp.  356-666) ;  for  bibliograpljy,  see 
oHpecially  (prior  to  1864 )Diofiing(18&0,  pp.  842-844,  and  1864,  pp.  395-397);  (1861-1880) 


*  A,  plana  Lneunec,  1812,  a  eeventb  enppoaed  but  dotihtfiil  variety  described  by 
Laentiec,  lia»  wiDoe  been  determined  as  a  spiiHous  puranite^  ropre8entin^  albiiminouB 
concretloDS  occanioualiy  fuond  in  the  wrist,  and  MffctTWiirdw  dowirribL'd  by  r*ti|m ytren 
»IB  OvitUtjera  earpi.  A.  ratimofta  t  'loqiiot,  an  *3igbtb  flii]»poHed  vfiriety,  is  aDotln*r  «pii 
riouB  pariMiite  later  dettirtniiied  as  chorial  venicles. 
5257— No,  19^—8 
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Ta8<hiMibiTg(188i»,  pp,  1()36-I0o7);  (I877-I8y<3)  Mubor  (1891,  iip.  5-39);  also  liilUnjES. 
Index  t'lit.  Lib,  f^tirg.  Ueua.  Ot!i«H*,  United  Stiitea  Army,  1885,  VI^  p|>*  530-5:<5. 
Hosts.— Man,  rtittle,  alieep,  swino,  and  otlier  aniinals.     (See  pp.  137-1 13. ) 

ABULT  stage  ( Tamia  vohintkroixttM  Siehold,  1853). 

For  aiiatomitral  clmracters,  conipare  tl|,^s.  103-104  with  key,  p.  101. 

8VNOXY.MY,—** ra<'i*m  iaicniformi»'"  niml^i.  pro  parto  Kudcilphi,  180H;  '*i\  cacH- 
mrnnH  liloch"  niiadet.  pro  parte,  DJCBirijx,  185*^;  '*7\  $erra(a"  mifldet.  ROll,  1H52;  T. 
rofnnoiOiycuB  Sicbold,  (1853);  T.  ntiHa  BcMiedeti,  1858  [uw  Skdmld,  1852]  ;  Krhinixjecct/^ 
m^hintH^t^ti*  (i^iehnld)  Weinlsmtl,  1858 ,  *'T,  rchinnrofm  '*  of  Koelwrl^,  1861 ;  T.  {Eehino- 
concifer)  ^rAinooowii*  of  L**iM'kart,  18a3;  1\  {Arhynvhota^nin)  €ch in ffCfHt-un  at  Die^ltig, 
1 864 ;  r,  ( Kt'h i n otmyoutt )  tv k itutcorf^v «  o f  Ri li  1 1  i (3t.  1 884> ;  7'.  * ' * f ' A t n o kipkkua "of  8ch]ieide- 
miilil,  1896. 

Hosts,— l>c»g,  dingoi  jswksiU  wolf,  ionnnT  ( f ).     (S^i  pp.  137-143.) 

Life  kiMori/, — Starting  with  the  ndult  tiipeworm  (iig.  103)  in  the 
sinail  irite.Htiiii!  of  the  dog  or  wolf,  the  ej^g8  are  scattered  «»ver  the 
ground  and  are  swallowed  by  the  intermediate  liost  with  the  fodder  or 

water.  Upon  arriving  in  the  stomach, 
the  egg^^helLs  are  destroyed  and  the 
six-hookt'd  embryo,  which  is  thus  freed, 
bores  its  way  through  the  intestinal 
wall  antl  wanders,  actively  or  pas- 
sively (that  is,  carried  along  by  the 
blood),  to  various  organs  o(  the  body, 
liver,  lungs,  ovaries,  bones,  skull,  ettj,, 
,^  where  it  devehpps  (irst  into  an  fTc<y/*a- 

infwitofi  with  thcjaduit  liy^iatid  Tftpt^worm    loq/Hij  which  luay  develop  fnrther  into 
{Ta^iia  echinvcoci-nMi  maiiTHi  liitc,   (Afuir    j^^^y  f^f  l\^^,  yariatioUH  giveii  below  in 

O.t«rUg.ia06,p.430.%.ft0,)  ^,  *^     '  ,.    ^,  ^    .,         ,  ,       . 

the  desrriiJtion  of  the  larval  stage* 
The  heads  which  are  formed,  ni>on  being  devouretl  by  a  dog  or  wolf, 
tbeu  develop  into  adult  tapeworms. 

The  larval  stage  develops  rather  slowly,  and  may  persist  for  many 
years.  Thus,  cases  are  on  record  where  the  hydatid  has  existed  for  2, 
4,  8,  15,  18,  and  even  30  years  in  man,  very  often j  however,  with  fatal 
results. 

Mtfdifi4iatioii9  of  the  hjfdalUl  ry*t«.— The  larviij  nUigt\  nppvnvfi  in  aeviTnl  diffrreni 
fomi9,  whieb  have  been  desi-ribod  undt^r  vaii<Hit^  niuiii-»  ah  n^priNM^iitiug  diflcront 
specteB.  It  la  now  uilmtttfMi.  bowev  cr»  by  nearly  uH  :fcullit*rA.  oitpeoinlly  by  coolagiats, 
that  all  tbose  funim  bi«iotig  to  i>i)i'  »[>ei'ie§  niul  bave  bren  hrongbt  abotti  hy  diiferent 
inudcH  of  growtb.  Let  tjn  iisBimift  tlmt  a  8i\-h*>uk<»il  einbryo  has  renebcKl  thr  liver, 
hiri)j;!J,  or  «*omo  other  or^an  of  tbn  eetoudary  bont  (lunn,  cuttte,  sbc^p,  etc.). 

About  fniir  weeka  afU'T  the  infection  Binall  rystJi,  m-arteJy  1  uitn.  in  diaiuetvr,  are 
noticed  in  the  Interlubulur  tissue  of  tbo  ILvi^r^  fop  instauoe.  They  consist  of  an  ontor 
cyst,  formed  by  the  conneetlve  tlAfine  of  the  bo?)t,  and  an  inner  solid  body,  0.25  to 
0.50  mm.  in  diameter,  whiiii  rcpiY^svnti)  the  young  parasite.  The  nix  books  of  the 
embryo  have  t»een  diHcanled  and  th**  organiani  oonsi^te  of  an  outer  transparent  cap* 
enle — the  cntiele— 20  to  50  /^  in  thickness,  and  a  ffrannlar  content  (somewhat  con- 
densed on  the  periphery  and  containing  cells  which  are  not  din ti net ly  separated 
ft^om  one  another.  At  the  end  of  eight  -weeks  the  parasite  has  dfHihled  ia  sise. 
The  cuticle^,  whicli  Is  very  elastic,  grows  thicker  and  its  inner  surface  ia  coveired 
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by  a   tliiii    iiif^iiibraijt?  {eiul«»eyMt,  pftreiichyrii   hijer,  germimjl  layer)   whirh  repro- 

BeutH   thr   coDdensed   gniiuilar   «ontriitj  this  was   at  first  solid  und  orctipied  the 

entiro  Bpiice  iuHidc  the  cuticlt^.     Th**  cndoovat  now  incdoaon  a 

cavity  containing  a  cltiar  watery  tliiid*    Tb»^  pnriiwite  <;iititinueft 

to   growt  the   cuticle  becomes   Btrrttirted;    tJu-  geniiinf&l  likyer 

hIiowh  h  liiatologicol  difVerentiatitni  into  aiimll  cells  oct^tipyinj!^ 

tlio  periphery ^  largo  va^-Uh  on    tlio  iMsidu,   and    granular    tells 

occupying  thr  irregular  Bpacea  ou  the  surface.     At  tLe  end  of 

nineteen  wteks  tbe  par^isiteh.'ie  reathed  10  to  12  mm.  in  diaim^- 

ter;  tli«*  liipiiti  ill  tlte  iuterior  cuutftinB  n  nnmber  of  ciiemical 

CMHnpoHitioii.H,  tlie  parent  bym  biytiT  bas  grown  slightly,  tbe  tuti- 

cle  irt  abtiut  0.2  uuu,  tbick.     Wlien  the  para^jite  is  rompomd  of 

only  tbest?  portitms,  tbat  is,  euiuie,  eudovynt^  and  tiie  oontainoti 

liqHid^  it  repreaenta  the  form  wbitb  boiuo  authors  iurlmio  under 

the  term  Jcephtttact/Htu.     If  we  imagine  all  the  portions  of  fig, 

106  abaent,  whieh  art>  designated  bj  the  letters  a  to  jf,  the  por» 

tions  til  and  pa  being  left,  we  have  before  us.  a  Kiuiple  af^phnlo* 

c^H  (beadles^  ei  htnoctiucus   hydatid).     Although  the  pamsite 

Irequently  remains  m  this  I'ouditiou^  or  rather  la  found  in  thia 

condition,  the  act-phaloryst  does  nt»t  represent  the  linal  larval 

stage.     Keferring   to  lig.  l<X5t  tif  we  see  a  alight  proliferation 

of  the  parenchyma.     This  protuberance  grows  gratltuiUy  into 

the  eavity  of  tbo  bydatiil  and  dcvtdops  into  a  brotid  cap*(ulL% 

fr,  Cf  the  cavity  of  wbitb  b  lined  by  a  thin  t^ntii-le.     The  heada 

of  the  succeeding  gt^neratioii   of  t«pt*worn*s  develop   in  these 

brood  capsnlea,  hut  autbora  are  not  entindy  agreed  aw  to  how 

fbey  develo]!.     Thus,  Lent  kart  states  tbat  a  divertitnlnm  is  fornierl  whieh  extends 

I  in  til  the  cavity  of  tbe  hydatid  cyst,  tbiikt  the  head  is  fi»rniefl  at  its  biute^  and  the 
_^^—^  divertieiilutntht^n  invaginatea.    Theauc- 


Fio.  103,— Adult  Hy- 
datid Tapeworm  (Tae- 
nia ^hino(o<t^u)^  cn- 
lurged.  (AfterLeii^k* 
art,  1884),  p.  743,  tig, 
316.) 


ceaaive  stages  may  be  seen  in  c,  rf,  and  <! 
of  fig,  105,  Moniez,  on  tho  other  hand, 
states  that  the  head  develops  inside  of 
the  brood  capHules^  passing  through  the 
atagea/,  <?,  A,  and  i;  hw  atlmitn,  however, 
that  there  is  oft-asionally  a  divertioulnm 
formed,  at  the  eii<t  of  which  is  developed 
a  head^  not  in  the  manner  deaeribeil  by 
Letiekartf  Init  in  the  name  manner  as  if 
the  head  had  formed  Inside  the  brood 
t"aj)snh>/,  k,  Wbatt;ver  may  I't^  the  mode 
by  whii^h  these  heads  are  formed,  several 
(5,  1(1,  20,  or  even  34)  may  develop  in  one 
brood  capanle.  An  nnmeron.H  br(K>d  eap- 
snles  may  develop  in  one  hydatid  « yet, 
it  is  not  to  be  wondered  at  that  many 
thousand  heads  are  sometimes  found  iu 
v'^f^Ti^^^^'^Nj^^^  j.'^^'^^^^S^'^^^^^^^  hydatid  cysts,      Oceasionally  tbe  brood 

(^  ^^^^^.^^ — ---^^^^  G/""^'^        Xi._^  eapsu lea  will  be  found  ruptured,  so  that 

the  heads  extend  frre  into  the  cavity  of 

the    hydatid   (m),  and   heada   are  orca- 

sionaily  found  tloatiog  fre*^  in  tbe  liquid 

of  the  cyst  («).     The  hyilatid,  so  far  as 

we  have  traced  it  (with  cm,  pn,  a-fi),  ta 

a  mature  larval  stage  snch  aa  is  frequently  found  in  animals,  and  if  this  cyst  is 

devfiured  by  a  di>g  the  separate  heada  or  srolices  will  develop  into  adult  tapeworms. 

From  this  point,  or  even  before  it,  aeveral  modes  of  development  are  open  for  t\i*i 


Fto,  KM,— H<K)ks  of  adult  Hydatid  TaTM^wonn: 
o»fToni  a  bydtttiii;  fc,  three  weelta  aftor  fc»*wltiiK 
to  a  doK;  <^^  trotri  iin  ndiiltt  d,  ronibinccl  tlgiirnaaf 
A-4,  shoiriiig the  ({Tad u al c b aragen  iu  form .  a  000. 
(Art«r  I^uekart,  1B80,  |k73«,  fig.  316.) 
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hydatid:  Tliue,  small  centers  of  growth  (o,  p,  fjt  w)  may  form  in  the  wall  of 
parasite.  As  these  growths  iiicreaHe  in  size  u  I'utide  is  formed  arouud  thmii  ( />,  tj), 
and  they  Imrst  tbrongh  the  wall  hi  which  the>  are  arrowing  and  coutintie  their 
further  develop  11  ten  I  in  i\w  Himw  itmniicr  fi»  the  iiiatlier  hydatid.  K  tht3»e  Ho-ealled 
dauijhtfT  €tjfbts  i'till  into  th**  cuvity  of  tUe  mother  tyst,  the  enliro  parasitic  cyst 
fmolher  hydatid +  dMoghter  hydatids  r,  j-)  prewrDts  to  ns  the  torio  described  aa  the 
endonntoua  I'^chinococvuH  ( Avt phalonfutiB  endo^ena  Kuhn,  ^♦/nitocwyM*  altririparifn$ 
KUtihenmeister,  and  £,  h^datidasus  Leuck&rt),  found  particularly  in  unkn,  hogd.  aad 


m, 


©. 


ti 


Tin.  105.— DbgT»ii>  *>f  iin  l->hlnoci>c<^n(i  hydatid:  cti,  thick  extrnial  ecitioI«;  j>«.  |MiTBiio1ijni  (CMmlmt) 
ImyfTi  e,  tf, «,  ilc>  elupmi  nt  i*f  t bo  bcada,  necordlng  t&  Txmckart  \  /,  9,  A,  i,  A-.  dcvoloiMiMiil  vf  tltti  tiMul* 
•cJonrdfag  to  Hooi«a;  I.  fully  dev^lnp<fl  l»ru*Ml  OAp^idowitb  ht^Jhdn:  m.  ihc'  briMtd  €«piulo  Iibs  nip- 
tnrad^AiiA  Hit)  beoilii  liang  Itif^  th4<>  tunien  oT  ibt«  liydntjd;  n,  Uber«t«d  bf>iid  fT<>«ii»g  in  iJit*  hy*\i^ 
Ud;  D,|»,  g,f,  «.  miWIe  nf  fonoMf  ioii  uf  BCncandury  exogenous  dAUj^hter  cyiit:  (,  d)int:bt«r  cyst  with  ofie 
cmdogottQ'ilfl  and  one  exoirenoDH  grandddUffliUT  rynt;  v,  r.j:,  formal loh  nf  endog^nottii  cvs^  Afl<>r 
Ktilmatid  Dtivaiue:  y,t^f annul  ion  of  ondogt'iioiitt  d»u(fht4»r  cvMa,  »fter  Nimnj-n  itod  Lettckurl  v, 
tit  the  e«TH!itiat^  of  a  liMid;  f^fram  a  hrmHl  i'jip«inle;  rra^.,  ccmatiicte^l  portion  of  tb«  mother  r^jat. 
(Afl^r  R-  BUnt'hurd,  IBSB.p.  43C  fig,  257,  flMglillj  miMilHed') 

horses.  Tlte  growth  does  not  necessarily  stop  with  the  danghter  cjats^  bnt  U  third 
generjitioii  of  cysU  igrandtfatiffhtcr  ctf9i§)  may  form  in  the  name  manner  inside  of  the 
daughter  cvstSi  as  shown  in  j".  Thr  brood  lapanles  of  the  mother  eyst,  or  eveii  tho 
separate  si'oleres,  may,  aeoordiug  to  rertarn  authors,  fall  intii  the  i^avity  and 
develop  into  dan*;ht«r  eysta.  If  the  daughter  ejsta  rotitinae  their  growth  c»ut«ide 
of  the  mother  cyst ,  as  shown  in  tf,  i%  *,  1,  wo  have  the  fonn  deacribed  aa  the  rxogm^uk 
EohiHOfOCCtitt  (ArrphafvviftttiH  cjvfftnn  Kiibn,  KchinmoffHB  90olwtparien9  Kiichcnmett«t«r> 
Ju  tflmpleJTf  and  IL  ifraHttlonuit  J.encViiTt),  It  will  be  at  on**e  seen  thiit  it  is  sornetime« 
dirticiiU  to  ih^ride  wbetb^r  the  panisite  is  an  exogenous  echinocorous  or  whothrr  the 
rysis  »  and  i  have  ilevelopt'd  from  six-hooked  embryos. 
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Fia^lOO. — A  r^oeniiiae 
Echkiooocona,  natural 
nize.  (AfterLcuckart. 


I 


hi  the  t'juie  of  endoifvnoHn  KchiHocoams  it  would  not  be  at  nil  strange  if  we  fotinil  the 
iKKilicee  fret*  in  tht*  liijiikl  n  or  a  riii>t«red  hrood  t^apsnle  m,  ejius&il  by  €onta<^t  of  tlie 
brood  cajtsnli*  with  the  duiigluir  liydrtf idH. 

Generally,  tlte  hydatids  arf  tnor*?  t»r  Ibsh  roimd,  but  frequently  divt'rtii'iilii  {etaff.} 
are  notb'Hd  in  thr  walla;  for  Urn  ryat  will  naturally  deveki]*  in  the  direcfcion  of  Ihe 
lea^t  pre^isnre,  and  if  tliiH  prPH»iir«  is  lea«t  ut  one  parlieiilar  {Hirtioii  of  the  cyst  a 
divertii-iihiin  will  iiitfurally  fomi  at  thjit  poiut.  This  g^rowth 
of  divert irabi  Ivmla  us  tu  the  coosideration  of  the  form  of 
hydatid  kuown  ae  Erhinocoreus  rmeiHfmnf  aad  Btill  auother 
foroi  not  diBtin*  tly  separated  from  E.  rairmoaim,  that  io,  E, 
muUilorularh  (E.  alvrohiris,  tlu^  ^' ttimeur  hifdaiit/ne  ah'eolaire^^ 
of  Carri^re), 

E.  lacmioaua  LtMUfkart,  the  grape  Kobiiiocoi-'cufl  (lije;.  106), 
is  <K)Etipo8ed  of  a  iiuiiiber  of  cyi^tB  more  or  less  intimately  eon- 
nected  with  each  other,  mo  aa  to  give  the  appearance  of  a 
bunch  of  grapea  or  of  lish  spawn.  It  is  difticnlt  to  dis- 
tingniuh  in  nnme  cafte»  whether  thi>  parasitie  growth  repriv 
8i'Ut*»  a  luMivy  infection  of  email  hydatids,  each  of  which  baa  grown  from  a  aix- 
hooked  embryo,  or  whether  all  thi-  cystK  have  ariweii  by  bnddiug  from  a  Bingle  cyst. 
Cases  of  this  kind  have  been  reported  in  eattb-  by  Knhii  and  others. 

£",  tnultilovuiaris,^  as  stated^  is  a  form  of  growtb  which  is  not  distinctly  fteparateti 
from  E.  rac^moffus;  in  fact,  tln^  two  may  easily  be  claHtjt^d  together,  a«  Leackart 
suggests.  E.  tiijtUilorutarh  8.  nt.  represent'*  a  group  of  small  hydatids  (figs*  107-109) 
lying  close  together,  in  many  cases  connected  in  a  common  stroma.  This  variety  is 
Ibnnd  chiclly  in  Switzerland  nnd  (iermany,  where  about  70  cases  have  been  reported 
in  the  liver  of  man  and  a  number  of  cases  in  cattle. 

If  a  section  is  made  of  the  parasitic  growth  we  tind  numerous  small  caverns  of 
irregnb'ir  shape,  coiitainiug  a  ratber  transparent  gelatioona  anbHtance  and  embedded 
in  a  common  snbsta  nee  or  stroma  of  connective  tissue,  in  which  bloodvessels  and 
gall  ducts  are  occasionally  seen.  The  liver  cells,  hovievcr,  are  entirely  atrophied. 
For  many  years  the  nature  of  theae  parasitie  growths  w^as  misunderstoinl  and  they 
were  diagnofled  as  colloid  cnncers  until  Vircbow  (1856^  discovered  that  they  were 
hydatids. 

Four  c»ther  terms  which  bave  been  applied  to  the  hydatids  also  need  a  word  of 
explanation.  Rndolpbi  made  use  of  the  terms  E.  homhtii^  E.  itimiatfj  and  A\  reteHno- 
rum  to  designate  tlie  i  rhinococcns  t»f  uian,  apes,  and  other  animals,  respectively, 
supposing  that  they  belonged  to  tbree  separate  aperies.  IHesing,  however,  main- 
tained that  all  three  form?*  represent  the  larval  stage 
of  one  .species  and  introduced  the  name  E.  pol^mcr- 
phuH  to  designate  tlie  larval  paniaite,  a  name  which 
zoologists  now  i|aite  generally  accept. 

HYDATID    DISEASE    IN    VARIOUS    ANIMALS. 

Flo.  i07.-sectian  through  .  maiti.  The  dme^&ii  caiised  by  tbo  larval  atage  of 
locuiftr EcMuococcu*.  SO,  fAfior  tLlH  parasite  Ih  kiiowH  as  Ilydatiil,  or  Echi- 
LeuckiM't,i88o.p.79e.dg.3a5 )  nococciis,  disease.    In  general  terms,  the  by^ 

datid  may  occur  in  any  organ  of  the  body,  bnt  h  most  commonly  met 

with  ill  tiie  liver  or  hinge.    The  Hyniptoiim  will  of  course  vary  accord* 

ing  to  the  location  of  the  parasite. 


•  Several  authors,  more  particalarly  Mliller  and  Mangoldi  consider  that  thie  form 
T^resents  a  distinct  species.  The  ordinary  adult  is  said  to  have  plumper  hooka^ 
while  the  eggs  are  not  collected  in  *' egg  bulls."  The  adult  of  E.  muliiiocufanM  is 
Raiil  to  have  more  slender  books  and  its  i^^:;^;9  are  described  as  coUeetefl  in  **©gg  halls/' 
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It  is  not  at  all  rare  that  tlie  liydatids  are  not  known  to  be  present 
until  rliacoveretl  by  pogt-inortom  examiiiatioiu  they  nmy  bowever 
beoonits  veiy  daiigtirous  bt*caiise  of  tlieir  sitiiatioD,  their  volume,  and 

the  pressure  tbey  exert.  When  they  occu- 
py ail  impc^rtaiit  organ,  when  they  reach  a 
lar^je  size,  and  when  the  walln  of  the  ey^^ta 
become  osseons  or  eartilagriiious;  or  when 
iiinneroits,  they  rnnj"  eaime  serious  tronhle 
or  death;  they  are  fretinently  fatal  when 
after  btirstiiifj  they  are  discharged  throug'h 
\m  oi-gan  comnnmicatin^  with  the  exterior, 
8yn»pt4>ra8  persisting  and  iniTeawing,  the 

f^^iif^QX^^^^i^^ji!^^^  expelled  matter  having  a  gangrenous  wlor, 
^^pvJ^a|P3^^  or  when  they  discharge  into  a  serous  eavitj 

ly^ERy^^^^p^^^yC^     ^^  ^"^**  ^  large  blood  vessel. 
^K^^^^i^hv^^^T?^  lljffJatifi   (Iwea^ie  in  rnith\ — Three  eases 

^^©tfOEDuS^^'v^  are    known    where    cows    died    snddeiily 

I         ^^^^^^J^  which  had  hydatids  in  the  heart;    Fuisen 

Froioe-AninttnocWErhinorocciH    *«  authority  tor  the  statement  that  the  hy^ 
cromtbeiheiofaatoer.untnriiiBiz.^    datiils  of  eattle  are  sbort  hved,  anil  show 
(After o«teH^,i80M,.m,  tig. 04.i      ^^  ^^.^^^  teudeiicy  to   degenerate   and  be^ 
come  caleitiecl,     (See  also  under  *^\batt^Mr  in8i>eetion,^  \\  121.) 
%w/>fr>m^*.— The  ijarasites  are  generally  found  in  tlie  liver  and  lungs, 
seldom  in  the  heart.      Whi^i    in    the 

I  heart  symptoms  are  not  generally  ex- 
hibited unless  the  eyst  breaks  through 
the  niuseiilar  wall  and  hangs  iuti^  the 
cavities  of  the  heart,  or  wiieti  the  cyst 
discharges;  in  these  eases  apoplexy  is 
geiierjilly  the  result.  It  is  scarcely 
possible  to  diagnose  echinocoecus  of 
the  spleen.  In  echioococeiis  of  the 
lungs  a  slight  cough  is  first  ut»ticed, 
M'hich  increases  according  to  the  de- 
gree of  infection  and  the  sis^e  of  the 
parasites,  ciccurring  at  times  every  fi%'e 
or  ten  minutes.  This  cougli  is  absent 
when  the  liver  instead  of  the  lungs  is 
particularly  intected*  Respiration  in- 
creases to  8t>  or  84  j>er  niinnte.  Infipi* 
ration  is  broken.  Fever  is  at  first 
absent;  pulse  about  70  to  85;  milk  se* 
cretion    is   lessened,   appetite   normal 

excejd  tf»war<l  tlie  end  of  the  disease,  when  the  hide  b<4'omes  bound,  hair 
becomes  ntitf  and  dry.  Pressure  on  the  right  side  of  the  region  of  the  four 
last  ribs  causes  the  animals  to  show  signs  of  pain,  and  there  is  a  dull  per- 
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cassioB  sound  similar  to,  though  not  so  deep  sls  that  iu  pleiiro-pneumonia, 
coveriTig  small  areas  or  the  entire  breast  and  the  region  of  the  right  lobe 
of  the  liven  Plaivingthe  ear  on  the  chest  one  hears  a  heavy  harsh  breath- 
ing mixed  with  other  sounds,  wliistling,  rattling,  or  at  the  moment  of 
inRpiraHou,  an  exceedingly  charaeteristie  tone  wliich  Harms  has  named 
**Oiuirkseii"  (elotveloc  of  Hartenstein),  am!  which  one  hears  when  be 
presses  and  shakes  bladders  tilled  with  liqnid.  In  liver  eehiiioeoeeua 
the  laliored  breathing  is  generally  Hbseut,  but  digestive  troubles  are 
present,  appetite  and  rumination  become  irregular;  intestinal  catarrh, 
indigestion :  a  yellowish  color  of  the  eyes  are  TH>tieed.  ( Abatraete  from 
ZiirD  (1882,  p.  13G)  and  others;  Harm's  Die  Echinoeoeeus-Kraukheit  des 
Kiudes,  187(1,  is  not  aeeessible  here.) 

A  reetal  exph^ratiou  oceasionally  shows  an  enormously  enlarged  liver, 
and  tboH  direets  suspicion  to  the  disease. 

Ill  ant^-mortem  examinations  hydatid  disease  of  the  lungj^  in  cattle 
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yio.  110.— Lymphfitlw  of  a  it^er  f i)f€«tod  irltb  thf»  Ro-c^oJttNl  "^Tfingu©  wonn"  (Lintfuatvla  rhinmria. 
(After OftiertMK,  lts»5,  ik4M,  li^,  1Q2.) 

may  be  mistaken  for  pleuro-pueumonia,  but  iu  the  latter  disease  the 
souuds  upon  |>er€ussinn  are  deeper  and  duller  than  in  the  former  dis- 
ease* It  will  be  recalled  that  contagious  pleuro-pueumouia  is  not  found 
in  the  United  States* 

For  differential  diagnosis  in  iiost-mortem  examinations,  see  page  121. 

Uythitid  disetise  in  ahvep. — Very  little  is  written  upon  this  sobject, 
but  from  the  data  ]mblished  the  symptoms  shown  by  sheep  are  as  vague 
and  indetinite  as  those  exhibited  by  cattle. 

Feebleness,  duntjiiaSf  and  iuclirtereDce,  thoitgh  these  uiay  uot  be  very  wmrked, 
except  at  the  Innt  utageH  of  tLe  malady,  wlieu  the  aniuial  is  cHchectic.  There  are 
freijuent  fyinpanites,  and  pniritiift  at  varioua  pi^inte;  the  wool  in  dry  and  brittle  and 
eaBily  pitUed  out.,  andjii  general^  the  Mymptmtis  arc  roufoiuided  with  thone  o^fando- 
Ua$i$  {diat^omatQuin),    (Xeumauu.) 
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HiffJntid  fhnease  in  9wine. — No  particular  Bymptoins  have  been  de- 

s<*ri\j«icl  for  hydatid  tlisi*',ise  in  swine. 

Fathofmjy, — Tlie  i>ath(»logii'iil  lesions  naturally  vary  according  to  tlie 
orgiiiLs  ill  which  tlie  iJarasites  are  situatcil.  Thert*  may  be  an  enormoa.s 
increase  in  the  size  and  weight  af  the  lungs  or  liven  The  normal 
weiglit  of  the  liver  of  an  ox  is  abont  5  kilograms  (11  poiuidsj,  but 
hydatid  livers  have  beeu  recorded  which  weiglied  50  kilograuus  (110 

ponndH),  130  ponndH,  145  tt3 
146  pounds,  and  even  158 
poiifidn,  A  pig  B  liver  weighs 
fin  Jill  average  about  2  kilo 
grama  (4.4  jwiiads)  when  nor- 
mal, hut  hydatid  livers  have 
been  recorded  weighing  5<>  to 
lUO  pouiul8.  A  steer's  lungs, 
normal  weight  0  pounds,  may 
increase  to  40  or  54  pouuils* 

The  increase  in  size  of  these 
organ ii  by  the  growth  id'  the 
parasites  naturally  causeis  a 
displacement  of  other  organs ; 
the  curvature  of  the  dia- 
phragm  is  changed;  the  in- 
testines may  be  conipresse<l 
and  constricted;  adhesions 
may  fiirni  j  the  surface  of  the 
organs  containing  the  para- 
sites naturally  assumes  an  ab- 
normal outline,  bulging  out  at 
points  correspcuiding  to  the 
hydatids. 

The  hydatids  themselves 
cause  ao  atrophy  of  the  spe- 
cific tissue  of  the  organ,  the 
connective  tissue  of  %vhich 
l^rofiferates  and  forms  a  cap- 
sule iniinediatelysujTom)ding 
the  i»arasit^;  the  surface  of 
this  capsule  is  smooth  and 
glistening,  and  entirely  sepa- 
rated from  the  cuticle  of  the  cyst,  so  that  with  care  the  parasite  may 
be  freed  witlnnit  injury;  the  capsule  grows  in  thickness  from  1  to  10  mm* 
After  a  time  the  cysts  may  undergo  degeneration ;  the  entire  body  may 
be  replaced  by  a  t-aseous  or  gelatinous  amorphic  mass  in  which  hooks 
or  remnants  of  the  cuticle  may  be  found.  The  multilocnlar  erhinmrocv 
ens  presents  an  appearance  <litTcring  from  that  of  the  ordinary  form 
and  resembling  a  cauliMower  to  some  extent. 


yra.  in,— rorUona  rtf  An  Bault  Flat  Monlezia  (Moniixia 
titattiigimal  ( ASlor  SllliM  ^  Ua»«j|Jl,  im$,  PL  1,  hg,  1), 
See  II.  127. 
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IHperenfial  dimfuogis, — In  post-mortem  examination,  hydatid  diBease^ij 
esprrially  of  the  lung8,  tiiiiy  occasioually  be  miHtaki^ii  for  tiiUercalosis, 
more  t»articulurly  wlieii  the  hydatids  are  very  young  and  iinnieruns,  or 
degenerated:  in  tubercuhmift,  however,  {1)  the  neighboring'  lymphatics 
wifl  generally  be  involved,  which  is  not  the  case  in  hydatid  iliseaHe, 
while  (li)  in  hydatid  disease  tlie  parasite  is  generally  easily  separated* 
from  its  anrrounding  capsnle,  (3)  the  elastic  ciitienlar  membrane  is  1am- 
ellated.  and  (4)  a  microseopi**  examination  will  in  some  cases  show  the 
Imoks  of  the  heads.     See  also  p.  79. 

Treatment.-^ll  is  nselcss  to  waste  lime  in  trying  to  treat  a  domesti-j 
cated  animal  in  which  echinococcns  is  saspected  unless  the  animal  is  ao 
especially  valuable  one,  and  uidess  the  parasite  is  located  in  an  organ 
which  can  be  reacherl  by  surgical  iuterference, 

A  mimbor  ofmetbodBfor  treiitnient  in  man  biive  been  Riiggoflterl  from  tiuie  to  time, 
but  8nri;ii'i*l  itit^jrferetHM*  i»  thti  only  one  vvbicb  lius  been  foUuwi'd  by  BUtisliutory 
reatiltii.  For  a,  tltKcuBHioii  ui*  thi«  sub- 
ject with  citation  of  cii^t^B,  8&e  D^ 
VAine  ( 1879,  pp.  59'.MiB3), 

Prerention, — ^Keep  dogs  away  "?W-^i^H  &  ^  O 
from  slaugliterhcmses.  This  will 
prevent  their  becoming  infected 
with  the  tapeworms,  and  thus 
prevent  their  transmitting  the 
parasite  to  nmii  and  animals. 
Stray  dogs  shouh!  be  killed:  all 
other  dogs  should  be  looked  upon  as  suspicions  characters,  and  should 
not  be  accorded  the  i>rivileges  of  human  beings. 

ABATTOIR   1K8PECTION. 

Organs  infested  with  echimicoccus  are  nut  directly  harmful  to  irkan  as 
food,  since  the  parasite  will  not  come  to  maturity  in  man^s  intestine,  and 
there  is  no  objection  to  i>1aci ng  these  organs  on  tlie  market  after  the 
piirtion  containing  the  parasite  has  been  removed.  Kemoving  and 
destroying  the  infected  pc^rtione  are  precautions  which  slnmld  always 
be  taken  in  order  to  prevent  the  possibility  of  the  further  infec^tion  of 
dogs. 

The  abattoir  is  the  proper  place  to  attac^k  this  disease,  and  a  careful 
and  persistent  destruction  of  the  larval  stage  found  in  meat  inspection 
mnst  finally  result  in  lessening  and  even  exterminating  the  disease. 
Deat  sh<mld  be  used  in  destroying  the  parasite. 

Fretfiifmet/  of  tkr  hiidatitl  in  rarimtH  animah, — The  fre<|ueiicy  of  hy- 
datid varies  greatly  in  dif!erent  countries.  Accx>rding  to  statistics  thus 
far  published  the  parasite  ap]>ear8  to  be  most  frequent  in  Icelan<L  India, 
Jpastem  Siberia,  and  AnstTMlia;  it  is  more  C4jmmon  in  Mecklenburg 


Tin,  U2— Three  riewii  of  hiuida  iiftlie  Flat  Mrmi<'ziA 
(MonieziaptanisHtnn),  .'IT.  (After  StacA  ^Hab- 
a«ll,  1893.  PI  I,  flgi.3-2fr.)    Sm  p.  127. 


'An  iiifertioti  of  the  lyiii|ihatir«  i  fig,  110)  with  tht*  Mo-ealkd  '*Tmi^iR»  wurm"  (Li«- 
guattila  rhhiarin)  s^hoiild  not  be  r]ii:4tiiken  for  tuberculosis. 
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than  in  any  other  part  of  coutiiientiil  Europe.  The  Urjited  States  seen 
t4#btM30iiiparatively  free  from  hydatid  infection,  although  the  disease 
apparently  un  the  increase* 

VniUtl  *Stttfe,H.-^l  have  seen  eases  of  hydatids  in  this  country  in  cattle, 
hogs,  the  camel,  and  man,  but  as  yet  have  seen  iu>  cases  in  sheep. 
Wht^elcr  records  117  cases  of  liver  ecbinoc^ccns  in  2,000  hogs  examined 
at  New  Orleans;  the  cases  in  domesticated  animals  which  1  have 
examined  came  from  the  IHstrict  of  Columbia,  Missouri,  and  Nebraska; 
Welch  records  it  for  Maryland  and  several  of  the  Bureau  inspectors 
report  it  for  various  abattoirs.    (For  tlie  cases  in  man,  see  p,  ll*4.) 

IvelantL — The  statistics  f<»r  Iceland  are  not  altogether  satisfactory, 
but  it  is  alle^^ed  that  in  souie  districts  every  sheep  of  three  years  old  is 
infested,  while  it  is  an  exception  to  tind  a  cow  ten  years  old  which  is 
free  from  thijs  parasite;  in  some  districts  it  is  estimated  that  abciiit 
one-tliird  of  tbe  sheep  are  infested;  one  author  estimates  that  one-fourth 
are  in  tested. 

India, — Seventy  per  cent  of  tbe  cattle  are  infested  (Neumann). 

(ifmuttnf. — The  statistics  for  Germany  are  more  detailed  than  for  any 
otbei"  country;  it  must,  however,  be  borne  in  mind  that  while  siime 


^7     'y 

FlO.in. — Dorsal  view  of  mix  null  y  miittirt^  Mef^menf  of  ttie  Flut  MonieEla  ( Jfonvf/ia  j^IonfivinMi 

rf,  r«icfipittr Ilium  RfiiiJniH;  jr^;,  mIi(*H  jglEnd  ^  t,  teftitc]««f  v,  vagiuii;  ve,  vt^ntml  cuoal;  vdL  vit  del 
imii;  rrT,  vil©ll.>Kfui-  glund.    Enlarged.    (Aft*r  Stlle«  &  flusmilK  \m\  Vh  J  I,  tig.  4.) 

German  statistics  include  tbe  wliole  number  of  animals  slaughtered 
antl  the  entire  number  of  cases  found,  other  statistics  leave  out  the* 
calves  and  *mdt  from  the  list  those  cases  of  Ei^ht  infection  in  which  the 
portion  containing  the  parasite  couhl  be  excised  and  the  rest  of  the 
organ  |>laced  upon  the  market.  The  following  statistics  are  compiled 
from  various  sources: 

P«iper  (1894)  takes  th*^  statiatica  of  52  B]iiiightt^rhotiAe«  in  variouH  parte  nf  Gortniinj' 
aD(l  c«nf'liidf»  that  10.39  per  cont  of  ill©  cattle,  9,83  per  cent  of  the  sheep,  and  fi.47 
per  rent  of  tlie  liug«  liarb<*r  hydatidHi  the  averiige  for  (^reifftwiild,  Wal^avst,  AakiAm, 
Deijiijiiii,  and  Swiiii-miinde  (Vorpommeni)  \va«  r  Cuttle,  H7,73  per  rent;  aheop,  27.1 
per  rent;  ho^«,  VIM  per  cent;  for  Ureifswuld  idniie,  cattle,  ti4.5S  per  cent;  Mlit^p, 
51.02  per  emit  j  ho^a,  4.93  pot  eent. 

Mecifmhnrfi, — AbonihaSf  of  the  JtniDiaU  are  infested  (Sahlmann).  Cow»  mfe«t^ 
ta  2*1  per  rent,  sheep  15  per  cent,  lioga  5  per  eeut  (Metelmann). 

SMtin.—VowH  (293:1425),  7.1  per  cent;   bojra  (1238:  UjS29),  7,3  per  cent;   alieep^ 
(3807 :  11717),  25,8  per  cent  (Olt), 

Lmp:hj  (one  yeiir).— Sheep  (591:4515),  13.f)9  per  ceni;  native  bogs  (196:5106),  3.1 
per  cent;  Hungarian  hogs  (181 :843),  27.47  per  cent.  In  native  hugs  the  li%'er  (3.81 
per  cent  J  wa«  more  fre^jnently  infeeteil  tbnn  the  lung«  (0.26  per  cent);  in  Hnnfiiiriim 
hog«  liver,  12.0[{  per  cent;  IniigM,  11.79  per  cent;  in  liheep  the  liin^»  (12.71  pereeot) 
were  tnure  frequently  infested  than  the  liver  (3,73  per  cent).     (Mejor.) 
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The  Berlin  statisticB  (quoted  ti*om  Braun,  1895,  who  takes  them  from 
the  Berichte  liber  die  sUidtbche  Fleisiihbeschau  in  Berlin)  are  espe- 
cially iiistinctivi:^;  they  are  here  reduced  to  percentages  in  order  to 
bring  out  the  results  more  promineDtly; 

ymmber  of  organs  of  vattle^  ghet^p^  and  hQtjtt  condemned  /qt  hydfitidt  frmn.  18H8  in  189S, 
CATTLE  (CALVES  N41T  INCL0DE1>). 


I 


Number 
exjiiiijned. 

Condt^mued  for  hyd«yd«. 

Luugn. 

_ 

LtT«n. 

Kninber. 

Peroent. 

Number. 

Ter  wnt. 

1    l^ftR  Pff 

1*1,814 
154,  218 
124,593 

142,874 

6,578 
7,266 
6.792 
4,497 
2,508 

i.6 
4.7 
4.6 

1.7 

2,668 
2.418 
LB88| 
L72i 
7^ 

L8 

V    188&-90 

L6 

lawkBi, 

L5 

1891^^ ..-.-.-.. 

L3 

imn-m 

.5 

m 

■                                                                                     SHEKP. 

1388.^9.  .* .-..,..........,.,.,,, 

338,798 
439,  «» 
371,949 
8<I7.933 
355,948 

5.  Ml 
5.479 
4.595 
4.435 
3,331 

L4 
L2 
1.2 
1.2 
.0 

3.368 
3,748 

1.069 
1,161 

0.9 

1889-90 

1800-01       

1891-98.,  -- ...^ 

10OSU8B 

moQH, 

1888-88 

479, 124 
442, 115 
472,  B5» 
WO.  651 
518.1)73 

fi,910 
6,  523 
5,08a 

6.  im 

6.785 

1.2 

1.4 

LOT 

LI 

1.8 

5,285 
5.  M78 
J*,735 
4.374 
4,312 

1  1 

18BfMKt , ,- 

LI 

18(M)-91    .       

.<*7 

]f^l-93      .....„..- 

.t)8 

1892413  ,-... ,-. , 

,08 

1893-94  in  all  13,424  lutigs  atid  6»2R3  livere.  (BeHcbte  U.  d.  stndtiache  Vieh-  n, 
Scblaclithf.) 

Thewe  statistics  show  that  froni  18as-89  to  1892-93  there  has  been 
a  reduction  in  the  number  of  or^aiLs  condemned  for  hydatids  both  in 
cattle  and  sheep,  which  mnst  be  attributed  to  the  system  of  abat- 
toir inspeetion,  and  which  lunst  necei^siirily  result  in  a  corresponding 
decrease  iTi  hydatid  disease  in  man.  Tliis  reduction  is  not  so  apparent 
auioiifx  hogs,  but  it  niUvSt  not  be  forgotten  that  BerHn  slaughters  large 
numbers  of  hogs  imported  from  districts  in  which  the  slanghterhouse 
nispection  is  exceedingly  snperficiaK  We  saw  above  that  some  Ger- 
nian  importations  <if  hogs  from  Hussiaii  Poland,  l5ohendaj  etc.,  were 
infected  with  Vtfsticereus  celluhsae  to  50  per  cent,  and  hogs  which  are 
kept  in  such  a  manner  as  to  allow  tbis  infection  will  certainly  also  bring 
lip  the  Creriuan  statistics  of  liytlatids.  I  am  strongly  inclined  to  give 
mncli  greater  importance  to  the  Berlin  statistics  than  appears  from  the 
percentages  of  infection  among  the  hogs. 

THE  ADULT  TAPEWORM  IN  DOGS. 

(See  p.  101.)  It  seems  to  me  entirely  impracticable  to  attempt  to 
guard  against  hydatid  disease  by  trying  to  dedoitely  diagnose  the  pres- 
ence of  the  adult  worms  in  dogs.     If,  liowever,  the  worm  is  found  in 
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(lopfs,  the  hittor  nlioiild  be  killed  and  burned.     The  hydatid  isaltDgethdr 
too  diuigeroiis  a  parasite  m  nvdu  to  warrant  a  persoira  tresiting  a  doff 

which  harbors  Taenia  evhinovoccuH. 

A  ib'cisiou  of  the  "  ProfeHSitreu-KoHogiiim  doe*  Tieriirznei-Inatitnts  zn  Brifasel/* 
though  amusing  to  Aniiiricatis,  is  of  great  ioiportatice  to  any  couytry  in  which  caDine 
[  ifleah  Ih  \mm\  at^  t'cjutl ;  that  is,  that  tlie  iiesiiphairuH,  »tomAch,  aDcl  intt^etlDe  of  all  slaugh* 
tered  doffs  are  to  Imj  exrl tided  from  ihw  ui:irket. 


HYDATID    DISEASE   IN   3IAN- 

It  is  important  U^  t'onsider  thi^s  sn!)ject  in  thin  eoiiiiection  in  order 
insist  ujion  the  necessity  of  destroying  hydutids  ffiuiid  at  abatt4»ii 
Hydatid  disease  is  the  most  fatal  xoo  parasitie  disease  which  aflfects 
njaii»  '*rKJ  per  cent  of  the  cases  dyiri^  witldn  five  years  after  infeetion,*^ 
bnt  itsorcnrrence  in  man  is  fortunately  comparatively  rare  in  thiscotiu- 
try.  One  of  the  volunteer  assistants  in  the  Bureau,  Dr.  H.  O.  Bommer 
(I8i>5-9fi),  has  recently  compiled  100  cases  which  have  been  found  in 
the  ITnitcd  States.  Many  of  the  cases  were  ain<mju^  foreigners,  and  some 
of  these  were  certainly  infested  before  coming  to  this  country. 

The  100  cases  in  the  Unite*!  States  were  distributed  as  follows: 

BY  NATIUNALITY. 


KAtionAlity. 

Gmm. 

KatloafcUtf. 

Cmm- 

^TAtloiiflJii^. 

"1 

Acoriiiti 

15 

WeUh.... 

"While*    ». 

f 

*'("ul«rwl"  ...........  .« 

JApaaefMi 

1 

EiijlJluh  ...... ....... 

Mi'xlcmn 

Unatatocl 

ToUl 

i! 

54 

"  I'^rreiiTiifiM" 

•'MulaUo'* 

Flinch t«« •>■ .  *.  •     .... 

JfwirttJ . «..  <......•.....# 

too 

OcmiAli  ....•«..........* 

po™:::::::::;;::;;::: 

Iriah „ 

Swede 

Bit  wr;  HhIiw,  i7;  ffiniftleB,  28 1  niiiit4t«d.  28.     ' 
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dUlte. 

C«Mi. 

Sluto. 

c««.l              ««. 

Omm. 

AlnUuma.. 

f^nifllftTiff  ,..,.....,x,,, 

Uor2n 

1 
I 

08 

7 

PiMi  Ettyl  van  jji           . « 

ICf 

Cjililomln 

MoauchusefctA  ....#..... 

Teiiauiiaee. .....  ........ 

1 

Cum ow'tirat.. ...*.> ,«.,.. 

HlnAonri 

Ti^xati ...._,.... 

Bintrbt  of  Colutobm.... 
IlliuMi*. .-......, 

'  MJchiffnn  .,,... 

1  Xew  JTerHey. ,.,..-.,.-, 

Vcnninf  — ........... 

Virintiltt     -♦  .*  .■  .  ««• 

IihIJiiius       ».«.,,,«....,» 

'  New  York  , * 

W^iuibliijitoii.,. ......-,• 

& 

Kedatiioky. .— 

Ohio ....,  . 

iH  081  cases  from  various  parts  of  the  world,  the  greatest  number 
ocrnrred  in  persons  between  21  and  40  years  of  age^  as  shown  by  the 
loUowiug  classitication  by  ages: 


Yean. 

Cmm. 

Yeiiw. 

ClMO. 

0  to  10 

54 
162 
874 
S2$ 
18« 

51  ro  80.    ............ 

n 
w 

2 

11  to  90 

6*  lo  7U                  .     . 

11  lo  80.....,.., 

71  til  80     ^.,     ♦ 

tl  to  10 ..., 

41  to  5(1 - , 

Ov«r80 ., 
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hi  man  the  orpins  most  treijiieiitly  iiifesknl  iire  the  liver,  hni^^'^,  kid* 
neys,  and  craTiial  cavity.  Thiis^  of  l,S()il  vwsi^s  of  or|,''aii  infections,  tlie 
liver  was  infested  in  1,011  cases,  hmgs  in  147,  kidneys  in  12G,  and  cra- 
nial cavity  iri  05. 

Hydatid  disease  i«  especially  common  in  Iceland  and  Australia,  For 
Iceland  the  statistics  are  very  contradictory,  some  anthors  eBtimating 
that  2  per  eenf ,  otiiers  Hiyj  per  cent  (probably  t^xajjirt^rated  )^  of  the  inhab- 
itants are  in  ies  ted.  Three  thousand  cases  are  reported  for  Anstralia 
between  ISOI  and  ias2. 

In  central  Europe  tht?  hydatid  is  found  on  an  averaj^e  once  in  every 
I'M)  post-mortems.  Tlie  fr4^(|nency  varies  in  dillerent  localities,  Meck- 
lenburg and  Pomerania  leailing  the  list,  Ostertag  ufives  the  following 
statistics : 


Loottlity. 


Firfdlftn , , , 
Ukihrliu    ... 

Drc«r|en  . 
%"icniii»  ... 
Pragae  ... 
Erlaagen 


Pofft-mor- 


iP«ro«ol. 


25 

1,025 

3.41 

20 

t.dW 

1.47 

33 

4,470 

0,7ft 

888 

.44 

2,002 

.34 

1.289 

,84 

1,387 

.28 

t,812 

.11 

Pel  per  collected  iriO  cjvses  for  Yorpornmern  from  1860  to  1890 ;  in  post- 
mortems at  the  Pathological  Institute  of  Greifawahl  the  percentage 
was  1.9. 

Prevention  of  the  disease  in  man. — ^The  disease  may  be  prevented  in 
three  ways — 

(1)  By  recalhng  that  the  dog  is  not  a  human  being  and  should  not 
be  treated  as  one.  Too  intimate  association  with  dogs  is  sure  to  breed 
the  disease  in  man. 

(2)  By  preventing  infection  among  dogs.  This  can  be  done  by  keep- 
ing dogs  away  from  slaugliterhouses,  and  by  the  destructi(m  {by  heat) 
of  all  hydatids  found  in  shiuirhtered  animals.  The  slaughterhouse  is 
the  best  place  to  institute  measures  against  hydatid  disease  in  man, 

(3)  By  killing  all  stray  and  ownerless  dogs. 

Adult  TkpewonnB  of  Cattle  and  Sheep  (Subfamily  AnopiovephnHnae), 

Adult  tapeworms  are  more  or  less  frequently  found  in  the  intestines 
of  cattle  and  sheep,  more  rarely  in  the  bile  duct  of  sheep.  As  stated 
on  page  08,  they  all  iKOoug  to  the  subfamily  Anopiocephaliuffe;  they 
are  very  closely  related  t-o  the  tapeworms  of  horses,  hares,  and  rabbits, 
and  yet  are  entirely  distinct  from  these  forms, 

OwiDg  to  many  iniBidentitiPutionu  of  tft])<sw<irm8  which  have  berii  publiF^hed,  and 
to  the  meugre  descriptions  of  floiii«^  nf  the  epeciw*,  it  ih  itijpoaiiible  to  Bt:ite  exiictly 
how  many  ditfert^nt  foruis  ftctuully  occur  in  cutfclo  iiml  shcep^  hnt  we  &rv  now  iu  a 
poBttioti  to  t'leiirly  il^^finft  the  iiioMt^^ouinnHi  forms  which  ocpiir,  owprtviiilly  those  whirh 
are  loutid   m   thi»  country,  aiid  to  Hupprc^ss  soiim  of  the  wormA  which  have  heeD 
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deacribt?*!  an  distiiiet  Bpenira  of  parusitea  in  tbese  aniniaU,  but  which  in  realltrJ 
ideiitiuul  with  forms  previously  described  under  aihvT  namBS,  or  are  parauitea  em»- 
QoouBly  attributed  to  these  hosts. 

Cattle, — Ei*^bt  different  species  of  tapeworm  have* 
been  reported  from  cattle,  bat  in  all  probability  only 
four  of  them  are  found  in  tbis  bowt;  tliese  four  sp© 
cies  all  belong  to  tbe  genus  Monieztaj  and  two  ot 
tlieni,  namely,  Moniezia  planhsimn  and  M,  expamvi^ 
are  found  in  this  country. 

Thif*  Biireaii  has  kiiowlt'dge  of  only  two  adult  tapowornw 
in  Aiiiorii^an  cattle,  but  I  have  exam tned  speci mens  *»f  thre« 
other  species,  njimely,  Mottvtziaalhaf  M,  licNcdettif  and  M.  den- 
tiruJaia^  prBserv  erl  in  vanouH  Enrojieun  ndlectiona  and  bear- 
"uj^  tlit^  lubel  that  th*\v  weta  taken  from  cattle.  Of  tU«^6« 
three  fonns^  M.  dintivulata  (^^Cittotainig  dtnticulata)  is  uu- 
qnestionahly  a  parasite  oi'  rnbbits  instead  of  cattle  (Stiles  Sl 
llassall,  181itjj,  and  an  ^^rror  moat  have  been  made  in  the 
origiuai  hibel;  M.  alba  and  J/.  Iltmedeni  are  evidently  legiti- 
mate eattle  parasites.  Hivolta  ( 1878)  states  that  be  eicumined 
a  tapeworm  tollGcted  by  Perroncito  fro&i  the  ox  which  he 
(Hivoltn)  rjonaiderod  identi«^al  with  a  worm  bo  at  tirst  labeled 
*^  Taenia  dmtuttlata  (f)**  and  which  he  later  describetl  wi 
Taenia  orilla  {==Th}/9anoft&ma  (iiardiu  PtTroucito  baa,  ho«r- 
ever,  recently  stated  t<»  Lnnj^ewit/  (181*5,  p.  it)  that  b«j  found 
thiH  worm  only  in  wherp,  Thf^ntmofioma  (tiardi  is  acrordingly 
not  yet  established  aa  a  bovine  parasite.  Von  Linstow  \  l,H89, 
p.  2^))  includes  two  other  tapeworm^*,  namely,  Stiitmiu  rentH- 
puHcttttii  and  mS.  ylobipitnctafn,  as  parasites  of  cattle,  bnt  I  luu 
unable  to  find  the^  authority  for  this  etateritent. 

Sheep, — A  large  number  of  tapeworm «  have  been 
deseribed  or  recfuded  an  |)ara«iteK  of  sheep,  but  the 
number  of  spt^cies  must  be  *  onsideraoly  reduced, 
for  some  of  the  forms  deKcribed  a«  distinct  species 
are  identical  with  fornjs  previously  described  under 
otLernameSj  while  other  forms 
were  misdetermined.  Four 
speeieSy namely,  Montezia plan- 
issimti^  M,  erptiHHay  J/,  trujo- 
nophoraj  and  Thi/saHoaoma 
Wta.  114— noTsai  view  of   acilmoide^,  are  known  to  occur 

gT&vJd  icgmf  a1.t«  of  tbe      .        .  .  « 

Fi«tUo„i«b.(««.fez«   »» Aiiiencau  sheep. 


planuiiniaif  ehowlag 
the  utCTiiii^  etittirKEwl:. 
(Af^r  Stilos  6l  Kmvdl 
18&3,  PL  II,  fig.  5.) 


Several  other  forms,  namely,  M<m^ 
iez in  atfta,  M,  BeHtdeni,  M.  Neu m u ri iti , 

Giardif  Stihsia   rentri punctata,    and 
S.  ^Johijruiwtata,  occur  in  shvep  in  otlier  eountries,     Mon- 
Mcta    fhtttiitilnta   {=zCiUotaenia   dentictthiia}  of  tbe   rabbit 
klias  erroneously  been  reported  from  sheep  in  Etirope. 


FiallS.— Eg*:  of  the  Flii 

nma),  ^rently  «alax<g«d. 
(Aft^^r    8tltM   ^  fiMMll 


Sinne, — No  species  of  adult  tapeworm  is  positively  known  to  be  a 
normal  parasite  in  swiue^  but  Obolodkowaky  (1804,  pp.  552-55-41  rooorda 
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specimens  of  TfnjmnoHomfi  (tiardi  Hiiiil  to  hiive  been  taken  from  hogs  iii 
EiisHJa,  and  l)etuiei8  (187U),  and  StDeH  (1805,  pp. 
22t>-222)  have  recorded  three  cases  of  other  fMrins 
alleged  to  liave  oecnrred  in  this  coimtry. 

The  tliree  g-enera  of  adnit  tapeworms  for  us  U* 
consider  in  conneftion  with  cattle,  sheep,  and  swine 
are  Moniezut^  Thi/Hanosomaj  and  iStitrsifi, 

Fnrii  tecliniral  iliM-n^^ioii  i>f  then*^  i^fiiirni  and  tlM^rspi^rien^ 
witli  Inbliograptiies,  wt^  8tih*s  &  HMsaall  (189JJ)  Jiiiil  Stilfw 
(189fi).  F'or  cmiv(!iiieiic'i*  uf  disi'tiiHwiofi*  uU  r»l'  tht^  furmH  will 
be  trr»to(1  tcigt'ther.  For  imatDmieiil  eIiura<!t«?rB,  rompare 
figfe.  XU-124  with  the  key,  pugo  2L 

GlSKirS  MONIEZIA. 

It  18  often  quit^diflienlt  to  dLBtingiiish  hetwc^eii  thf.^  dLfter- 
eiit  foriii«»  an  the  aperilk'  characters  iinist  t-o  n  greiit  tsxt-ent 
be  taken  from  thL^  iiitumal  iiiiatamy,  iiod  it  in  therefore 
necessary  to  make  a  niii-roscopie  examination  of  one  or  more 
specimens  which  have  been  artiricifilly  i^taliuid.  In  many 
Cfi«ee,  liowever^  theso  ehjiraeters  may  Im  recognized  if  a  fresh 
worm  iH  allowed  to  mare  rate  one  or  two  clityn  in  water;  then 
by  preHsinij  »ome  of  the  segments  bet  ween  two  pietH'a  of  gla^ 
lind  holding  thi'm  to  the  light  ho  me  of  tho  interna  I  uuatomy 
can  he  recognized. 


I 


I 


24.  The   WMte   Moiiiezia  (MonioMla   afha)  of   Cattle 
and  Sheep. 

SYNom'MY. — Taenia  afha  I'erroncito,  1879;  Moniecift  alha 
(Perroneito)  K,  Plairhard,  1891;  (t)  i¥.  ttUm  var.  dithia 
Moniez,  1891, 

This  tjipoworm  ha>^  been  recordeil  for  France,  Italy,  itnd 
Algeria,  hut  not  as  yet  for  this  ronntry.  Pourly  proservt^d 
speeiniena  of  J/>  planiaHimit  resemble  this  form  in  thi»t  th© 
interi^roglottidul  ghmds  eiiu  not  be  seen  distinelly.  This 
renders  it  poasSble  that  3/.  alha  U  simply  a  poorly  preserved 
M,  planisHima — a  point  which  can  not,  ho^rever,  be  demoU' 
fitrated  by  a  comparison  of  thu  original  types;  on  this  ao 
cotnit,  it  is  ner<*ssary  to  rt'tain  both  s]>eci©s, 

25,  Vogt*B  Moniezia  {MoniezMt  fogti)  of  Shaep. 

Synontmy.— rotfffirt  ra^H  Monies,  1879;  Anoplocephala 
Voijti  (Moniez)  Modioz,  1891;  Mmtie^a  Vofjii  fMontez)  Utiles 
&  llassall,  1H90. 

Very  little  \»  known  about  this  «o]>pi>acd  spet  ji's,  which 
muy  he  a  distini  t  form  or  may  be  a  dwarfed  sp*'cimen  or 
»ome  othf*r  species.  It  lias  lieen  found  once  iu  France  and 
once  in  England,  bnt  is  not  yet  ri'corded  for  America. 

26.  The  Flat  Moniexia  (Momezla  ptanuHimu)  of  Cattle 
and  Sheep. 
[Flgii.  111-115,] 
SywonTMt.— lfo*it«^a  p}ani9ifima  Stiles  &  Hassall,  18l>2; 
Taenia  (Motiit^ia)  planistfima  (Stiles  &  Hikasall)  nrann,  1895; 
T.  ej-panm  pro  parte  of  varions  anthors. 
Thift  seems  to  be  the  most  common  ad  nit  tapeworm  in  American  cattle 
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occTim  IB  American  shec^p,  lint  ii»  apjmrtiiitly  not  so  L-utumuti  iu  iLia  Ui»tit>     It  1$  fonod 
also  in  France,  Cienutiuyi  and  Italy. 

21,  Van  Beneden's  Monlezia  (MonieHtt  Bimiidnii)  of  Cattle  and  Sheep. 

SYNONYirr,— ?W»i«  Bpnedeni  Mimiez,  1879;  Moniesin.  Benedmi  (Moniez)  R.  Blancb- 

■ard,1891. 

This  worm  was  remnieil  nnre  tin-  sliflep  in  Frsinco  and  ono©  for  cattle  in  A  nutria, 

28.  Neuniauii'a  Motiiazia  (Ifoaierta  JWumafini)  of  Sheep.   . 

T}iiB  worm  wab  described  hy  ^loDioz  in  1S91,  and  h»a  h&^n  reconlod  only  onccn  It 
waa  foun<l  in  France. 

29.  The  Broad  Mooiezia  (Mamies ia  trpan»a)  of  Cattle,  Sheep,  Goata,  etc. 

S'i'NONTMY.— t  Tamia  otina  fioeze,  1782;  f  Haly^is  orina  ((Joeze)  Zeder,  1803;  f  T. 
ejr|«iwj?cf.  Kndolplii,  1805  (noiut?n  tmkIoui);  T.  expan«a  litidolpbi*  1810;  Alytelminthu^ 
ej-paueue  (Rurlolphi)  Blainvillej  1828;  Moniezia  ej-pan«a  (Rudolphij  R,  Blanc  hard, 
1891;  Taenia  {Momv::ia)  expansH  of  Bratm,  1885» 

This  worm  ia  quite  common  in  Americji  and  Etirope,  ttoth  in  oaltle  and  ebeep. 

30.  The  Triangle  Moniezia  {Moniesia  irii/onophora)  of  Sheep, 
[Fig*.  120-J2U] 

Synonymy. — Moniezla  IrUfonophora  Stiles  &.  Haaeall,  1893;  Taenia  (MimwHa)  Ifi 
tfonophora  (8tili\i  &  lla&aall)  Braun,  1895*     Also  7;  enpansa  and  7\  BeaddMl  pro  parte 
of  Bome  jintliors. 

This  i»  rutlier  a  common  paraaltt^  f)f  Americtm  flheep,  and  is  aUo  found  in  France. 
It  takes  its  ijaiiie  from  tbe  triangutar  arrangement  nf  the  t43sticlea.  1  have  seen  one 
eerioitH  outbreak  of  diaeasn  in  sheep  due  in  part  to  this  parasite  and  in  pari  to  the 
twisted  wireworm  (Stnmg^lHs  eontortitt)  of  the  stornaeli. 

Genus  THYSANOSOMA, 
utcKl  by  one  Bpeei«s  in  North  America  and  Bontb  America  and  one  i 


31.  The  Frin£[ed  Tapew^orm  ( ThffManoifama  adinioidtm)  of  Sheep.  Deer,  mto, 

tFlgN,  133-124.] 

SVKONYMY.^ — Thytamowoma  (tcfinttiideM  Diosing,  1835;  Taenia  fimhrint a  Hiewing,  It 
[nee  Batecb,  1786];  **  Tamia  ej pan m-'  niisdet,  pro  parte*  of  Fuville^  1885;  Mtmi^ 
fmhrmta  {Dimmg)  Monicz,  18&L 

The  Fringed  Tapeworm  is  found  in  North  America  and  8outb  America,  and  forms 
at  times  a  veritable  scourge  to  tbe  sheep  industry  of  the  Western  plains. 

IHH€aHt\ — Thedi^^ea8i?  in  slieep  causetl  by  the  Fringed  Tapeworm  lias 
been  studied  in  detail  by  Ciirtire  (1890,  pp.  91-101)),  who  considerH  tluit 
next  t*j  scab  it  is  the  moat  important  slieep  disease  of  the  Western 
]jJaint^.  The  financial  loss  it  causes  is  quite  extensive,  find  results  from 
the  failure  of  tbe  lambs  to  fatten,  tbe  lessening  of  the  wool,  and  the 
weakeuingof  the  animals  so  that  they  can  not  withstand  the  cold  win- 
ter weather*  Tlje  parasites  develop  slowly,  and  are  present  in  consid- 
erable 11  timbers  before  tlieir  presenee  is  suspected.  Toward  September 
the  lambs  fail  to  grow  as  they  should;  in  November  the  symptoms  are 
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Fio.  in.^Tbtievtewsof  tlio  Uead  of  tlia  Broatl  MoDi««i« 
iMonie^iA  mepaa^uh  :<17.  {After  Stflc«,  1803,  in,  V, 
figB.  1-lb.)     Ben  p.  128. 


quit^  marked.  First,  the  worms  iirochire  a  local  irritatioTi  of  the  intes- 
tine, which  linally  (levek)ps  iiit^>  a  chronic  catarrhal  intlaminatioii; 
their  presence  in  the  gall  ducts  produces  simihvr  results  and  obstructs 
the  flow  of  bile;  infected  lambs  arc  large  headed,  undersized,  aitd  hide- 
boimd;  their  gait  is  rheumatic  and  they  appear  more  foolish  than  the 
other  sheep,  standing  of- 
tener  to  stamp  at  the  sheep 
dogs  or  herders,  and  hig- 
giug  behind  the  flock  when 
driven;  the  general  symp- 
toms arc  those  of  uial nutri- 
tion, ami  Curtice  considers 
tfaem  nearly  identical  witli 
the  symptoms  of  the  loco 
disease;  in  facty  be  states 
that  it  is  extremely  difficult 
to  distinguish  between  the 
two  diseases^  ami  believes 
that  the  fact  that  the  worms 
'^may  teml  to  produce  de- 
praved appetites  and  a  morbid  craze  for  a  particular  food  is  alao 
reason  for  auspectiug  that  the  loco  disease  may  depend  on  the  tape- 
worm disease,''  General  systematic  disturbances  result  from  njalnn- 
tritiun;  the  usual  fat  is  absent;  serous  ettusions  are  noticed  in  the 
body  cavities,  serou8  intiltration.iii  the  connective  tissue, 

TreatmenL  —  Curtice 
found  that  powdered 
preparations  of  pumpkin 
Heed,  pomegran  a  te-  root 
bark ,  cusso,  k  a  m  a  I  a, 
male  fern,  and  worm  seed 
were  of  no  avail,  a  failure 
due,  he  maintains,  to  the 
anatomical  structure  of 
the  sheep's  stomach  and 
method  of  adniinistratiou ; 
no  medicine  conld  be  used 
to  dislodge  the  parasites 
from  the  gall  ducts. 
Personally,  I  have  never 
Treated  sheep  for  the  Fringed  Tapeworm,  but  1  would  suggest  the 
advisability  of  trying  the  method  deacribfjd  on  pp.  133-135, 

32.  Giard's  Thyaanoaoma  ( ThtfHanOMoma  G iardi) of  Cattle( ? ),  Sbeep,  and  Swliie( ? ). 

SYSOJTf MY, —  Taenia  otitla  Rivolta,  1878  [nee  Gmolhi,  1790];    T.  Gi4irdi  Mooiess, 
1879;   T.  acHleata  FVrroncito,  1S82;  Monif^ia  or(J/a  (Rivolta)  Moniez,  1891;  M.  oviila 
5257— No.  10 *J 


Fm,  us,— Bexfiiill;  mature  nefnTifintH  of  thd  Brnat)  Motiifzia 
tMoni*iia  erpanira}:  ep,  rtrrtis  fiourh;  i^,  Intf^rproglotticlnl 
glands;   rt,  recrptflriiliini  »ein{nj«;  jir/,  aheU  jilaud ;  *,  t4?flti* 

SHJm,  im»3,  PI.  VI,  ftff.  4.)    See  p.  128. 
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var,  maeiltnta  Mome/.^  1H91;  Thysano^oma  (riardi  (Mimiez)  Stil«a,  1893;  7^.  itHTta 
(Rivolta)  Kftilliet,  1HJ)3;  Taenia  Brantiti  Cholodkowaky,  1894 ;  Th.  oHUum  {HivoliH) 
Railliet,  18J*5, 

Ibis  pe«'uliftr  tfiiK'Wiiriii  hiin  btwu  found  in  '^lifw-p  in  Krnmei  Italy,  GenuaQy,  aod 
Hti^Hia,  antl  baa  bei*tj  rei'ortlcd  once  in  bogs;  it^  occiirrencc  bb  a  iiormal  parMiite  in 
boib  hoga  and  cattlo  ib  *loiit»tfnl.     {S&t'  pp.  12«>'127.) 

Two  ept^^iea  of  this  gfsQiif)  are  foiind  in  nheep,  but  neitber  forro  i»  yet  itM;orded  te 

tbia  contiiietjt. 

33.   Tile Q lob ipimctate  StOeaia  {StiPrMin  tjlMpunviQUi)  of  Cattle(?)  and  SbeepT 

Synonymy.— ]ra<iir<i  ijhhipumtata  RivoU»  ( 187-4 >;  T,  orijmmrlata  Kivoltfi  (1874); 
StUe^ia  iftoMpnmtata  <Rivt*lta)  Rjiillic^  18!*3. 

Koiiml  ill  sli«ep  in  Italy  and  India ;  it**  ocpnrreuc©  in  cattle  is  donbtfrtl.    (See  p.  126;,) 

34.  The  Centrlptinctate  Btilesia  {Stilt»ui  centripuncinta)  of  Cattle(?)  and  Sbeftp. 

SYNf^NYMY.— /Vieflifj  centriputHtnUt  Rivoltu  (1*^74):  SUfetia  ceniripmfteiaia  (Rivolta) 
I^ailHet,  tK*Ki;    Taenia  {Stilrntft)  centripunrlafaoOWsLun,  1W95, 

Foun<l  III  sbrx-p  in  Utily  uuil  Algi'rlii ;  jtK  presi^uce  iii  cuttle  ia  doobtfiil.    (Soepu  I2ft,> 


^rpaHi^f^'j 


Flo.  110. — Gravid  »egnifmt^»f  thus  Unml  MmilfUA  {MonieH/^  mrymnmU 

in.  vr,  fig  6.)   8*1^11.  nft. 


mlarfMl.    (An«r  Stfka.  lUft, 


TJfe  hifttorif, — Nothiujr  is  positively  known  abcvnt  tlie  life  history  of 
any  of  tiie  ailnlt  tupewoiiim  of  luvttlo  or  sheep;  Imt  frutn  analogy  we 
may  iissunie  that  the  life  cycle  is  si  mi  hi  r  to  that  of  other  cesto«le«^ 
namely,  that  tho  parasite  runs  throntjh  two  Rtajres — ^tlie  aiiiilt  form,  in 
the  ititestine  of  cattle  ami  i*laeep,  ami  a  larval  stute  (a  eysticereug  or  a 
eystieercoid),  which  will  be  found  as  a  parasite  in  iin  interme«)iate  Uo»t, 
pmbalily  some  invertebrate  aoin*aK  as  an  insect,  snail,  t»r  worm.  The 
inter  nirdi ate  h*»8t  will  becon»e  infected  funn  the  e^%^s  iu  the  faeces  of 
the  cattle  and  gheei^  and  the  latter  will  become  iiife4'ted  by  accidentally 
fiwallowin^  the  internietliate  host. 

While  thi8  is  what  seems  to  us  at  present  as  the  probable  life  history 
of  the  iMivine  and  ovine  tapewonns,  it  mnst  be  distinctly  rememlN*nHl 
that  no  one  has  as  yet  been  ;ible  to  positively  make  ont  the  eomplele 
life  cycle.  In  fact,  sotne  authors  (CUirtice  and  others)  do  not  think  that 
it  is  net^essary  for  these  worms  to  pass  through  any  intcrniediate  host, 
but  they  believe  that  the  embryos  (in  the  ef>:gs)  are  swallowed  by  the 
cattle  ami  devch>p  directly  into  adult  worms.  This  theory,  however/w 
contrary  U)  analogy,  and  although  this  Bureau  has  repeatedly  attempted 
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to  iiif»*ct  aiuiiials  in  the  manuer  iudicated,  none  of  the  experiments  can  be 

lotiked  n]irni  its  supijortinf,^  Curtice's 
views,  for  we  were  unable  to  pro- 
duce an  itifeetion. 

One  of  the  following  experiments, 
given  as  illustrations,  tniglit  at  tirst 
sight  seem  to  8upp<irt  Curtice-s 
tbeorv,  but  can  equally  well  be  ex- 
plained otherwise: 

(1)  Sifftitmber  i?,  189L^A  6-mantlis^old 
1.1  m It  f©*l  with  thonsands  ( ! !)  of  egg»  of  M, 
expaH&a. 

(fctohur  #. — Kxjiei  iint*iit  «'^ttiimal  sbowefl 
ri]>e  progliittiilM  in  tlrcippjiigs.  The  i^^lec- 
tioo,  however,  wiis  totally  out  of  propor- 
tion to  ibe  imniber  of  enibryow  fed,  so  that 
the  liiDib  niu»t  huvt-  l*©come  iiifotteft  in 
eome  other  way. 

(2)  September  10, — Lamb  fed  with  tkoii- 
SAuds  of  e*jg8of  M.ej-pan^o  attliree  clirtor- 
ent  times  within  a  week. 

JSe}tt€mher  SO.  — Lumb  killed  and  fonr-hour 
pofit-morteiii  held,  liit«Htiniil  villi,  etr,, 
exwmiue^l  microKfopically,  Ke.sult  totally 
t)©|jrttive» 

(H)  Septemhet  JO. — Luiiiii  fed  with  thoa- 
Katids  of  e^gs  of  3/,  fipattna  t\ve  tiin©B 
within  a  week*     Heeult  iiegatixe. 

Experiments  by  Curtice  and  Eu- 
1  oiwiin  authors  must  also  be  c*)nsid- 
ered  as  nejjjati  ve,  for  acciirding  to  the 
published  accounts  of  the  infections 
the  possible  sources  besidt^s  diret^t 
injjtestion  of  eggs  were  not  suffi- 
ciently coritrolleil. 

TAPEWORM    DISEASE    OF   CATTLE 
AND   SHEEP. 

For  disease  caused  by  the  Fringed 
Tapeworm,  see  i>age  128, 

Source  of  iu/vctiou, — It  will  be 
iiniK>s8ible  to  make  any  detluite 
statements  upon  this  point  njitil 
thecomjdete  life  history  of  the  worms 
is  known. 

(hTurre  nre^ — Tape  woruj  s  a  re  fi  1 1 1  nd 
in  cattle  ami  sheep  of  all  ages  ami 
at  all  times  of  the  year,  but  calves,  landjs,  and  yearlings  sufter  more 
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Fio.  120.— T*nTt!oTi«  of  an  Adult  ir|»ci>im(4ji  nf  thn 
THttUjcU^  Mtmit^tin  i5t<iittftitt  trit;tmi>fihvra), 
natuntl  »b.c.  (After  StiW  6t  HMOAiai,  ia)d, 
PIVIII,  flg.l.J    8«^<^p.  128. 
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from  tho;  eftects  of  the  panisitea  thati  do  older  animals.  They  are  of?ca- 
fiioually  foutjd  in  animiils  in  stalla,  but  are  more  frequent  m  animab 
which  are  in  pasture,  and  are  not  so  frequent  in  the  wiuter  and  early 
Bpring  as  in  the  siimraer  and  fall.  Worms  ( M,  expanxa  or  }f,  plunUttdma) 
from  r>  to  15  fe^t  long  have  be^n  found  in  lambs  two  to  four  months  old, 
81*  that  these  para^sites  nniRt  grow  to  raitturity  very  rapidly.  Cartioe 
computes  the  average  growth  at  about  1  yard  per  month. 

iSifmptom», — There  can  be  no  tiuesHon  t!iat  sheep  and  ctittle  may  har- 
bor a  Bmall  number  of  tapewoiiiis  with  compnratively  little  or  no  ill 
effects,  for  thcBe  worms  are  fouud  at  abutt^jira  in  sheep  which  are  in 
excellent  condirion  at  the  time  of  slaughter.  The  younger  tho  animal 
and  the  greater  the  infection  with  worms,  the  mor*'  serious  the  effects 
of  the  disease;  but  if  able  to  pass  thnmgh  a  certain  period  the  auinials 
are  very  apt  to  recover,  for  the  worms  seem  to  shed  their  segments 
quite  suddenly,  leiiving  the  hosts  with  but  small  tapeworm  strobila, 
and  by  the  time  the  parasites  again  attain  a  greater  length  the  animals 
may  have  gained  in  condition  and  strength  to  withstand  the  disease. 

Tapeworms  affect  tbelr  hosts  in  several  ways.    By  assimilatiug  the 
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FiQ.  12!.^Se]niiinj  Matnn  Mvjgnneinta  of  the  Trliuigle  Moui^rAa  (Mtrnirzia  trifftmophora) *.  ep,  dfrms 
pouck;  tie,  domal  eatiai;  i^,  \at*:r}nog\oit\Ao.l  sltubtltt;  n,  iivrvt^;  ov,  ovnry ;  r«,  nM)9ptaraltiiu  ««mi]iM t 
i^,  Ahcll  gland ;  r.  U^Mtirlon;  r,  vn^iriB;  re,  veotrAl  cJIOfth  rel,  viia  defereiM;  9ff,  yittUognm  f^mad, 
Ktaorgod.     (After  Stll«A  Al  UaMtal  1893.  PL  IK,  Ag.  4.)    S««  {).  128. 

nourishment  in  the  iTitestinal  tracrt  of  their  hosts,  they  rob  the  latt^ir  of 
food  J  when  present  in  large  numbers,  they  may  cause  stoppage  of  the 
bowels,  irritate  the  bowels,  leading  to  non  assimilation  of  food  and 
reflexly  to  the  nervous  symptoms.  The  clinical  history  is  not  very 
clearly  defined  from  infection  with  other  intestinal  par^iiiitea,  e^iiectalty 
with  the  twisted  strongylc  {iStrmiffy(uM  eotttoHu^), 

As  the  animals  lose  tlesh,  beeome  ijoorer,  and  liidebound,  their  gait 
becomes  unsteady,  the  tieece  beconu^s  dry  and  harsh,  little  yolk  being 
ju^esent;  the  appetite  and  thirst  may  increase;  diarrhiea  is  fri'quent  in 
severe  infections,  and  becomes  more  prooounred  as  the  <liscase  advances. 
The  animals  may  at  last  become  completely  exhausted  Skud  die, 

/>ta/;HO«M.— Suspicion  of  tapeworm  disease  being  aroused  by  the 
general  poor  condfiion  of  the  animals,  a  positive  diagnosis  may  fre- 
quently be  made  by  tlnding  the  cast-oft^  segments  in  the  dro}>pings,  or 
around  the  anus  under  the  tail.  A  microscopic  examination  of  the 
faeces  for  eggs  is  practicable  only  for  experts.  In  case  of  death  of  one 
of  the  tiock,  it  is  best  to  juake  a  careful'  post-mortem,  examining  the 
fourth  stomach  for  the  twisted  strongyle  and  the  intestines  for  tupewonns* 
This  can  easily  be  done  by  opening:  the  intestine  in  a  tub  of  warm  water. 


I?LUKE8  AND  TAPEWORMS  OP  CATTLE,  SHEEP,  ANT)  SWINE. 


TrenUnent,^ — The  first  thing  to  do  in  treating  she^^p  and  eattk  for 
tai>eworni»  is  to  coiitine  the  animals  in  a  ijomijaratively  small  yard  and 
to  witbliold  solid  food  the  night  before  dotiiiig.  The 
aiiiiital8  should  be  kept  confined  until  the  worms  are 
pa.^8ed,  then  all  tlie  faeces  should  be  collectcid  acd 
burned,  or  buried  in  f|uicklinie. 

ScliwalenbergrcjHjrted  j'-ood  results  with  karaala,  dose 
for  a  Iamb  3, 7^*  grams  (about  1  dram);  also  with  eu88o 
(koiissio),  do&e  for  a  lamb  7.5  grams  (nearly  2  drams) j 
still  better  results  with  koain  (konsBin),  dose  for  a  lamb 
12  (*entigram8. 

Pierie  aeid,  dose  0.6  to  1.25  grams  (10  to  20  grains), 
made  into  pills  with  meal  and  water,  is  recommended  ^ 

by  some  authors.  It  should  be  followed  with  a  cathar- 
tic (a  ^-ounce  dose  of  Epwom  salts  or  a  4-ounc.e  dose  of 
any  of  the  "bland  oils). 

Two-ounce  dose  of  powdered  nialt?  fern  root,  or,  still 
better,  the  ethereal  oil  of  male  fern  in  dram  doses,  is 
recommetided  by  some  veterinarians.  It  can  be  given 
in  combination  with  2  to  4  ounces  of  castor  oil, 

Fiuhuer  (1889)  gives  the  folJowing  reoipee:  Take  koussiHf  3 
gmioii,  jind  of  sngar  tO  graiua,  mix,  and  give  fit  rme  dose.  The 
doae  of  tnoRy  is  from  2  to  6  drams.  It  forme  ou©  nf  tfie  chief  ingre- 
<iteiit#  of  8piiiola'»  wont  I  enke,  whicli  ia  fed  to  lnmli«  as  a  pt^ 
ventive  againtut  wornie.  The  recipe,  siifllcicnit  for  KM)  alieep,  ia  a« 
followti:  Tak<*  of  tiinsy,  calitmutt  root,  and  tar,  each  2|  poaiidi<;  of 
cooking  milt,  li  poiiDds;  mix  tliee©  with  water  and  meal,  make 
into  cakf's.  and  dry.  This  is  an  old  and  oft-rt^peHt-ed  recipe,  but 
I  can  not  voncb  for  ite  etlicieDcy.     (Cnrtice,  1890.) 

Powdered  areca  nut  may  be  given  to  lambs  in  dosea 
of  1  to  3  dramn.  If  no  passage  occurs,  follow  in  three 
or  four  hours  with  a  ('athartit*. 

In  the  recent  experiment*^  with  Wuestone  by  Hutcheoa, 
in  South  Africa,  against  wireworm  disease  in  sheep,  ithas 
been  found  that  the  same  treatment  expels  tapewormSi^ 

CautiofK — Repeated  accidents  have  happened  from 
usiufj  too  stroni^:  a  solution  or  too  large  doses,  or  in 
giving  it  in  such  a  way  that  the  medicine  gains  access 
to  the  lungs.     Dr.  Flutcheon's  method  of  procedure,    fio.  m.-^Adnit 
which  is  here  given  in  detail,  is  safe  in  the  hands  of  the      "i^c^Jnen  «f  ^^« 
average  farmer  if    the  directions  are  followed.     The 
jierson  who  gives  stronger  tloses  than  indicated,  or  who 
is  careless  about  llie  measurements,  must  take  the  en- 
tire responsibility  of  the  miscarriage  of  the  treatment. 
It  is  a  got  id  plan  to  make  np  a  smaller  quantity  of  the  solution  and 
try  it  uiMiu  a  few  sheep  before  attempting  to  dose  the  entire  tlock. 


Fringed  Tnpe- 
worm  {Thv^^w- 

( After  StIl4»,18W, 
PL  XI.  fig.  t.)  Sm 
p.  12«, 


(a)  Tu  prepare  the  mixtKrc, — Hutclieon  lias  changed  his  fominiji 
sliyjlitly  from  time  to  time,  the  latest  published  proportions  (February 
21, 1895)  reading  aa  follows  (me  footnote,  p,  IM): 

Dissolve  1  pound  amirdupoiH  (I  poniul  =  16  ounces)  of  goTKi,  com- 
men^iiil,  powdered  bluentoue  (Hidphate  of  copper)  in  1'  imptnal  quarts 
(=^2f  quarts  U,  8.)  of  boiling  waterj  wbeo  the  bluestoiie  is  thorotiffhlif 
dissolved  add  l»J  imperial  gallons  (^  2i*  ini])enal  quarts  ^  7^  [T.  S, 
giillous  ^  *"»H  IT.  S.  quarts)  of  ei»kl  wiiter,  making  in  al!  7  imperial 
gallons  (or  S|  U.  8,  gallons)  of  water,     (See  IVjtnote,  p.  13»I0 

Use  only  bluestone  wliich  is  of  a  utjit'orrn  blue  eolor;  avoid  that 
which  is  in  eonghmierate  luuips  with  white  Jjatehes  and  covered  with 
a  white  erust. 

The  etpiiraltntfi  oi*  1  pound  aroirdupoi^  and  of  7  imperial  gallons  in 
other  weights  and  measures  are  as  follows: 

One  pound  uroirdupoia  ^=^  1  piuintl  2  otinces  280  graiiiH  of  aptftkecariea^  or  of  imptri^l 
(rojv  weight  =  4ri3.ril>  gjamrt  of  mHrir  weight. 

8even  imperial  galloti(i  =  8  gailons  3  pint»  3  fluid  oanri^s  3  tlitid  ilrachtiis  56  mininia 

(orpra(.tioaHy  8  gaJtutm  3^  pintK,  or  81 
galloiiia)  of  iipothecarie*t'  or  trine  rnejiB* 
are,  V.  S.  =3L8O440i»  liters  (practi- 
cally 31*  litem)  metriv  ay »tem. 

The  farmer  is  cautioned 
against  guessing  at  the  weights 
sind  nteasures,  for  this  is  sure  to 
result  in  too  strong  a  solution, 
whieli  will  kill  his  aiiiuials,  or 
too  weak  a  solution,  which  will 
fail  to  be  effeetive.  Seales  and 
nieusuresshould  liet^sted  before 
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Tio.  128,— TrDtTJil  ttttd  ttftex  riewii  of  tb«  bead  of  tho 
Fri n |fe<i  Tn pi' w c«mii  (Thi/ia notn/ma  aHin void*-^ » ,  •  1 7 ► 
(AttvT  Stiles,  ims,  Fl  XI.  figs.::  »ml  2  h.}    Si»^  p.  12a 


they  are  used.  It'  reliable  scales  are  not  at  hand,  bny  the  bhiestone 
alri'iidy  weighed  hu*1  have  the  exaet  weight  in  jivoirduixjis,  aiK>the- 
caries*,  or  metric  system  marked  on  the  pat-kiige. 

If  a  smaller  quantity  than  the  above  is  desired,  this  can  be  made  n^ 
on  the  proportion  of  1  ounce  avoirddpois  of  bluestoue  to  4rJ  U.  S.  pints 
of  water. 

(h)  Freparnfion  of  the  animals. — Fast  the  sheep  or  cattle  twenty  to 
twentyfour  hours  before  dfKsing.  If  the  fast  is  thirty  hours  (longer  fasts 
are  dangerous)  an  extra  halfgallon  or  a  gallon  of  water  should  be  added 
to  the  Bolntion,  as  animals  are  more  liable  to  suffer  after  a  long  fast. 

(c)  Sizr  of  the  flosr, — Hnteht^on  has  several  times  changed  the  size 
of  the  doses  he  advises,  iu  some  papers  basing  it  on  the  imperial  tbnd 
ounce,  in  others  on  the  tablespoon.  The  doses  for  sheep  (in  imperial 
ounces  and  iu  talilesjMions)  given  below  are  his  most  recent  (January 
10,  18115)  recommendations,  and  though  based  upon  a  solution  with  5 
per  cent  less  water  rhan  the  solution  given  above^  they  may  be  used  for 
the  weaker  mixture. 

We  have  given  several  of  the  metric  doses  to  sheep  oik  the  Bureau 


FLUKES  AND  TAPEWORMS  OP  CATTLE,  SHEEP,  AND  8WTNE. 

Experiment  8tiiti(Hi,  and  the  sheep  sliowed  no  ill  ellects;  od  the  eoii- 
traiy  they  gained  in  weight,    (See  footuote.,  p.  136.) 
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Age  of  anima]«. 


For  A  bunt)  3  month h  nliL. 
Fur  A  lamb  6  tiiodHjih  nid. . 
For  A  sbeep  12  montba  nld 
For  m  abeef)  18  rurttiiliii  old 
For  a  ulieiip  ii  niuntlta  ulil 
For  11  *^f  3  montlii*  f»3J  .  - . 
Fur  A  ealf  6  montltH  oltK . , 


AppiTkxImate  eqnlvakmta. 


TAb]#- 


I 
3 

3 
■i 

H 

44  to  5 

5to^ 


IraporlftL 


U.  S.  apotba- 
earies. 


Abont  2  flujd     A)H)tit  }  llujd 


About  1^  fluid 

AlM}iit2il1uM 

ounten. 
AlMJut  3  ^uid 

Alioiita^  fluid 

OU11C4B. 

Al^fit»|U>3} 
fInldoiiiH'va. 

Abo  lit  3}  to  4| 
dubliMUicM. 


OIlDOiV 

About  H  fluid 

auii  cew. 
About  2linid 

omnt  fp. 
AlK>ui2JjriiiJa 

ountr**. 
AliociL  it  Huid 

OOtlCfJI. 

AJ^jot  aio3i 
:floii]oiiuce!4. 

About  a|  tn3| 
DaldotisCMi. 


Jfetrlc. 


About  20  c-c 

AlMMit  4UCQ. 

AbnulCOco. 
About  80 CC 
Al>»iittN)oc. 

¥)  tM  100  CO. 

um  t4i  no  CO. 

The  nifdiiiDAl 


a  '^Tbi"  tikbk'AfKiuu  I  refer  lo  in  tbe  modem  fidl-^ized  tableaip€Kiu  (6  fluid  drMcbniH). 
tNibb'«pooi]  rini<t»lti«i  exactly  half  an  onnce/'—  HrTciiEJ>K. 

Bo  curefiil  not  to  give  a  two  tnothed  young  sheep  as  nuirh  as  a  full 
grown  four  toothed  sheep.  Mistakes  may  oeeur  in  jiidgiug  the  age 
iiule^ss  the  teeth  ;ire  exiimiiied. 

The  doses  should  be  measured  oft'  in  bottles  and  the  point  of  each 
dose  plainly  marked  with  a  tile. 

{(J)  Domttfj,— in  dosing,  use  loug-neeked  bottles,  aa  cast^ir-oil  bottles^ 
Worcester  sauce  bottles,  or  anehovy  sauce  bottles. 

Let  one  person  set  the  sbeep  on  its  haunches  and  take  its  two  fore- 
legs in  his  left  hand,  while  he  steadies  the  head  with  the  right.  Another 
person  inserts  the  neck  of  the  bottle  into  the  moiitli.  The  head  t^f  the 
sheep  should  not  be  raise*!  too  high,  us  in  that  case  the  solution  may 
enter  the  lungs  and  kill  the  sheep,  A  aate  rule  is  to  raise  the  nose  to 
the  height  of  the  aninmrs  eyes. 

{e)  OverfioHe, — If,  after  dosing,  any  of  the  sheep  seem  to  be  sutrering 
from  an  ovc^nlose,  indicated  by  lying  apart  from  the  flock,  not  feeding, 
manifesting  a  painful,  excited  look  and  a  spasmodic  movement  in 
its  running,  widking  with  a  stitf  gait,  purging,  the  discharge  being  a 
dirty  brown isli  color,  take  the  afi'eeted  animals  away  from  the  tloek  to 
a  shady  place  and  dose  with  laudantiin  and  milk  as  fallows: 

For  a  lamb  4  to  (>  months  old,  1  teaspoontul  of  laudanum  in  a  tumbler 
of  milk. 

For  a  sheep  1  year  old,  2  teaspoonfuls  of  laudanum  in  a  tumbler  of 
ojilk.     Reiieal  half  the  dose  in  two  to  three  hours  if  necessary. 

(/)  After  trefitment, — The  animals  should  not  be  allowed  water  for 
several  hours  after  receiving  tlieir  dose. 

Prerenfiitri, — Preventive  measures  against  adult  tapeworm  infection 
in  sheep  and  cattle  can  bo  given  only  in  the  most  general  terms,  as 
explicit  directions  can  be  based  only  upon  a  knowledge  of  the  exact 
source  of  infectituu  The  general  preventive  measures  applicable  to 
all  intestinal  parasitic  <liseases  would  ajqily  in  the  case  (»f  tapeworm 
disease,  namely :  since  the  parasites  are  contracted  by  means  of  con- 
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tanuDiited  foml  or  tlriiik,  pre  vent  tliis  eoTitamiiiation  a^  Diiich  as  possi- 
ble; feed  high  witli  ]mr©food  iiiid  wa,t^r  iireeediiig  and  timing  the  time 
of  greatest  iidet'tion  ;  avoid  ov<^rerowdiiijL!;  of  pastures;  isiOate  iiifect-ed 
Bto<'k ;  and  wbeii  treatiiifjf  inetticinally  treat  the  entire  riork  if  possible^ 
Contamhiaiimi  of  food  and  drinL~Thm  generally  takes  place  by 
allowing  nianurf*  piles  to  drain  into  tlie  water  supply  or  into  pastures 
111  thi^.  ease  of  adult  ta|>eworins  of  eattle  and  sheep  some  other  factors 
probably  eome  into  play. 

Feeding  pure  food  and  trate7\ — Grain,  etc.,  should  l>«  fed  from  platforms 
or  troughs,  whi(;h  should  be  kept  clean  ;  raised  \vat€»r  troughs  should  be 
supplied,  so  that  the  animals  need  not  be  obliged  to  drink  from  f^tagnant 
pools*     These  water  troughs  ^liuuld  be  oecasioiially  cleaned.     Many 

ranchmen  have 
already  lea  rued 
that  by  feeding 
their  laiidis  ex* 
tra  grain  dur- 
ing the  fiill,  not 
only  have  thHr 
losses  been  di- 

minished,  but  the  himbs  become  larger  and  Ktrouger  as  well  as  fatter. 
A  Fo»>/  o  rerrro tr d i mj  of  poittft  res,  — O ver c r o  w d  i  n  g  c » f  p as t  u res  i s  o n a  o f 
the  surest  methods  of  keejung  iiniundH  permanently  infested  with  ani- 
mal paranitea,  since  the  chances  of  infecting  the  pasture  are  increased 
and,  by  being  comi>elled  t-o  graze  too  cbjse,  the  animals  are  more  liable 
to  infection  from  the  germs  of  parasites  found  on  the  ground. 

iHolation  of  infm^ted  stock, — This  is  always  advisable,  no  matter  what 
particular  disease  is  present 

'  Treofment  of  the  entire  herd, — This  is  iidvisablr,  since  all  animals 
which  have  been  eubject  to  infection  stand  a  chance  of  having  eon- 
tractetl  disease,  even  if  only  in  a  light  form;  but  light  attacks  of  para 
sitic  diseases  serve  to  reinfect  pastures. 


gliowliig  CJinalii  niid  nt-rvt'^,  tixd  if}  fria^ml  U>rdrr,  {t\  ti^rttlrlcM,  and  (wf) 
utrmi*.    Htilarged.     ( Affer  Slilei,  180^,  Tl.  XI,  flg.  8.)     See  p.  128, 


ABATTOIR  INSPECTION, 
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The  abattoir  inspection  for  tapeworms  in  the  intestines  of  cattle  aitl 
sheep  is  tjf  no  importance  whatever,  since  none  of  these  parasites  are 
transmissible  to  man  in  any  stage  of  their  development.  If  the  drain* 
age  of  a  slaughterhouse  is  not  properly  cared  for,  the  surroundings  form 

a  cnnccntrated  area  of  infection. 

^Addenda  to  Hfttihtoft'R  Bhitattofw  TnafmrtiL — At  tb**  nitinient  of  going  to  prtifls  afler 
proof  reading  wim  lomploteil,  we  have  rrceived  iVoni  Hiitcbeon  another  &rtic1d  on 
tbia  Biibjoct,  drited  1897.  Hti  mlnptii  {tmcticany  tho  satiie  clottea  given  on  p,  13r>»  but 
ehiiiagea  the  atrc?Pf;^th  of  the  Huhition  (see  p.  1341  to  1  potitid  of  blue»toDc»  to  **  W 
wbi«k»*.v  buttlesful  of  water.'*  Thia  is  prtiitically  1  pouud  to  7^  imptTtal  ^Uons 
(=i9  f\  S.  ^alloTif*  without  34  1  (tern  mrfrtV)  of  water. 

W©  wish  here  to  repeat  mul  ♦nnpha*i?-«  tbn  inlvii'«  given  to  the  farmer  on  p.  133,  to 
make  up  a  smaller  quantity  of  the  solution  ami  try  it  on  a  few  Aheep  a  few  <iay» 
[  Wfofi^  lhi«  entiro  llork  H  fhmefl.  This  will  ^ivo  Jiim  nii  oppcirtnnity  to  judge  whether 
h»  has  made  a  mistake  in  weights  and  iueaaure«i  In  itiixia  ;  the  solution. 


In  the  following  compendium  are  included  the  hosts  for  all  of  the 
parawites  di^scussed  in  this  paper.  The  mimbers  of  the  hosts  refer  to 
the  uumbers  iu  von  LinBtow's  (1878)  Comi>eiidiump  In  selecting  the 
scientific  names  of  hosts,  I  have  been  guided  by  the  advice  of  Dr.  T.  S. 
Pahner,  of  the  Biological  Survey,  U,  9,  Department  of  Agriculture. 

s  signifies  that  either  8tilas  or  I  have  examined  the  parasite  for  the 
host  in  qm*8tion  in  North  America. 

a  signifies  that  either  Stiles  or  1  have  examined  this  parasite  for  the 
host  in  (juestion,  bnt  the  specimen  was  not  North  American* 

!  signifies  that  I  doubt  the  validity  of  the  determination  or  the 
validity  of  the  siiecies. 

t  signifies  that  I  reserve  judgment  upon  the  species. 


Man. 


MAMMALS  (Mammalia). 

PRIMATKS. 


1.  Homo  sapiens, 

IHiTovofHum  lanceatum^  p.  55 *_..*....*..  *.__,.  ... Li ver. 

FaMti&Ja  hepatmtf  p.  29 * ...........,.,_...  Liver* 

f  FitMcioia  hepa tictt  antfu»taj  p.  48 » ...,..,, ,,.,.  Lungs. 

f  Fa$ciola  gifjantied,  p.  49 , LuDgS. 

^SchUtotmntt  JirtewidloliiMm,  p.  58,,- ..-.,,..*,. , Veins* 

Bothrtuvephalus  vordatus^  p,  85- - Intestine. 

JB Bothrwct'phalun  Jatus,  p.  85 ** *,..   Int-pstiiie. 

Bothrio€ephalH9  Mannotn,  p.  85 ,. Inleatiiie. 

ffl  CyBticeroHS  cellu  !&Me.  p.  89 Masctes,  eye,  imd  brain. 

f  C^ntuircuB  tenHH'oIiifff  p.  96,... ,..,.,., , Omentum, 

Daraiitra  madafjaiic4irirH»Uy  p.  86 ^.-., Intesline. 

iHptjHdium  caninum,  p.SG,,,- ., .,  IntoHtitie, 

E  Fchinocoeem  polifmarpJtHs,  p,  113 Especially  liver  iind  Inngs. 

S  IIifmftnolepiH  (liminuta  (iDflnding  Tatmia  Jtawfpunctata)^  p. 86 Intestine. 

a  M^mtfiohpiH  murina  (inclndiug  Taenia  nana),  p.  86.-.. *   Inte8tine» 

Krabhta  *jnindh ...... . . ,  - ...-_♦ . . . ^ . . . . InteHtiiie. 

ffif  Tnenia  von/usat  p.  85 - Intestine, 

13  Taenia  9a(tinata^'p.ll - .- ....-  rntostine, 

Ei  Tfieiiia  «o/iirm,  p,  89 .,. - ,...   Intestlno. 

BimJa  fautans. 

Cifft  t  i  1  ercn  a  lenu  ico  t  Ua^  p .  96, 
14.  Simla  in uuB,     (^>#>  Macacua  inuus.) 
9.  Simla  rubra.    {See  Ceroopitliecus  pataa.) 
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19.  Simla  eileDUB.    ( St-e  Macacus  ailenus. ) 

SenmopithecuB  entel^iis.    HaBumaii  langur. 

Cff  ftflrerru'*  tenuiroJliit,  p .  96* 

4.  Ceroopi  til  ecus  cephus. 

Cffsticercus  cellulosae,  p,  89 - . . . ,   Peritonenm, 

5.  CeroopithecuB  cy  no  sum  a.    Malbrouck  Ouenou. 

Cifsiictrcns  iruuirfjltiH,  p.  96 LiviT  and  me«eot^rj. 

6.  Ceroopithacua  ftiligiuosuB.    Sooty  Monkey. 

^chiatt^mma  haemtifobium  (Cobhold'a  IUfhiir;:ia  muffna)^  p,  58. Vein*. 

7.  Cercopithecus  mona.    Mona  Gueuon. 

Vifftticerritf  tentiicoJli^,  p.  Il6v 
iK  Cercopithecue  patas.    Paiaa  Guenon. 

Cjtf»iiv€reu»  ceUiiioKae^  p,  X9. 
10.  Oercopithecua  aabaeua.    Qiivet  Quenon. 

( 'ifttHcvrma  tf;v uicotlhy  jk  96 Liver  and  meeenterf . 

12.  Macacus  cynomolgiiB.     Crab-eating  Macaque. 

C}ff*ticrrcH«i  ten HienUtH,  p.  *lf> Liver  ami  meaenterj. 

h'chitwa^occuft  potifworphne^  p.  113 - . . .    Viacera^ 

Macacua  iuuus.     Barbary  Macaque. 

Cystieernis  celtuht^ae,  p.  85* , Peritonennu 

Citnficert'us  tin idvoWa.  p,  96 . , . .    PeritoDeiini. 

Evhimicoccitii poitfrnorphus^  p.  113 ,... Viscera. 

Macacua  aOenue.    Liod -tailed  Macaque. 

Evh  inoi'oeeH9  poly  morphine,  p.  113 .,.,,. - Visoerat 

12.  InuuB  cyuomolgua^     (>Ve  Macacus  cynomolgtis.) 
14.  Inuua  ecaudatua.     (Sre  Macacua  inuua.) 
17.  Papio  malmon.     Maudril. 

CifsikercttM  ten  it  icollh^  p.  96 Liver  and  ineeeuteiy. 

17.  Cynooepbalua  maimon.    {Stf  Papio  maimon.) 


19. 


14, 


19. 


146. 


Carxivorxs  (Carnirt^ra). 

TJraua  arctoa.    BroiRrti  Bear. 

(tfafitn-cits  cdluhmttef  p,  89 ....*  Muscle 

Vulpes  lagopiia.     Arctic  Fox. 

Taenia  coenuru^j  ]i.  109 iDteatiQe. 

Cania  familiarla.    Dog. 

Iif)ihrwiPph(ilu»  cordahiSj  p.  101 ..,,--•- Inteetuie. 

liQthriocephafus  fHSen«,  p*  101. ,.,..,.   Intealine. 

liothriocephaiiift  !n(HH,  p.  J 01... , ,,„.,,...  Inteatine. 

li&th riifeiphalttn  tierrntun,  p.  101 ..* ,.-   Id teatine. 

i  '^Hfif'ercuft  cdfitliisae^  p .  89 .  - . . , , .  Muscles  aud  peri  tou««rini. 

H  JJipiflidiurH  cantHum,  p*  102 Inieatlue. 

D  Me^ocf etmdts  lineatH»,  p.  102. , Iiiti^iittno. 

Taen la  com unw,  p.  109. ., ••..,,.. ,..,,,,..,  Intestine. 

E  Tarnia  echiiwcaccua^  p.  114...... luteetinc. 

n  Tfienia  Krabheif  p.  102 Inteatinn. 

S  Taenia  marginataf  p.  96.... . TntesliDe. 

51  Taenia  iieH<i2Ji,  p.  102 Int49ettne. 

H  Taenia  Mtrata,  p.  102 , Inteatine. 

Fella  domeatica.     Cat. 

i  DicrovofiVtum  Jancentttmf  p,  55..., Gall  bladder. 

FaMtiola  hrpaiiva,  p,  29. 
CyniicercHif  ctU*do$at\  p*  89* 
CyntivermH  ten  uicoUht  }k  96. 
£vhinoeoci*U9 poiymorphuv,  p.  113. 
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Rodents  (BodeiUia), 
Lepna  oalifomloiiB. 

Coenurm  serialiif  p.  102. 
IiepuB  callotiB. 
B  Coenurui  BerialU,  p.  102. 
187.  Lepna  onniculas.    Buropean  Wild  Rabbit. 
IHcrocoelium  lanoeatumy  p.  56. 
Faiciola  hepatioa,  p.  29. 
D  CoenuruB  serialiBf  p.  102. 
f  CoenuruB  cerebralU,  p.  109. 
EohinocoocuB  polymorphuB,  p.  113. 
137a.  LepuB  ounioulus  domestioas.    Common  domesticated  Rabbit. 

FoBciola  hepatica,  p.  29 Liver. 

T  CoenuruB  eerebralitf  p.  109 Muscles. 

Coenirui  Benalis,  p.  102 Muscles. 

140.  LepuB  timidus.    Common  European  Hare. 

Dicrocaelium  lanceatum,  p.  55 Gall  bladder* 

Fasciola  hepaiicaf  p.  29 Liver. 

T  CoenuTHB  oerebraliSy  p.  109 Muscles. 

Coenurus  BerialUy  p.  102 Muscles. 

139.  LepuB  variabilis.    Mountain  Hare. 

Dicrocoelium  lanceatuMf  p.  55 Liver. 

Coenurus  serialis^  p.  102 Connective  tissue. 

Cavia  oobaya.    Ghiinea  Pig. 

FoMciola  hepaiica  caviacy  p.  48 Liver. 

110.  Musrattus.    Black  Rat. 

CjfBiicercuB  cellulo8a€,^.S9 Peritoneum. 

98.  Castor  fiber.    European  Beaver. 

FaBcioUi  hepaticGt  p.  29 Liver. 

87.  Sciurus  cinereus. 

CyBiicercuB  lenuicoVtB,  p.  96 Liver  and  mesentery. 

86.  Soiurus  vulgaris.    Buropean  SqnirreL 

FaBciola  hepatica^  i».  29 Liver, 

CyBtio(rcH8  tenuicolltB,  p.  96 Liver  and  mesentery. 

Ungulates  (Ungulata), 

206.  Blephas  indious.    Indian  Elephant. 

FaBciola  hepatica,  p.  2i» Liver, 

248.  Equus  caballus.    Horse. 

•J  FaBciola  hepatica,  p.  29 Liver. 

Coenurus  cerebralia,  p.  101> Cerebrum. 

1 1  EchinococcHS  polymorphiis,  p.  113 Liver. 

246.  Equus  asinus.    Abb. 

IHcrocoelium  lanceatum^  p. .');") Liver, 

D  FoBciola  hepatica,  ]).  21» Liver. 

n  KchinococcuB  polymorphns,  p.  113 Liver, 

215.  Bos  bubalis.    Indian  Buffalo. 

A niphiHtoma  ceni.  ]k  (>4 Rumen, 

□  Fanciola  hepatica  attfyptiaca,  p.  48 Liver. 

G  (iastrothylax  grcyarinH,  j).  67 Rumen, 

217&.  Bos  frontalis.    Gayal. 

(iastrothylax  (\thhoUtiiy  p.  67 Rumen, 

fiastrothylax  elomjainmj  p.  67 Rumen. 

Homatogasttr  Paloniae, p. 67 Caecum. 

Bob  indicus.    Zebu.     (Sen  also  p.  67). 

Monie:ia  erpaiisa,  p.  VJH Intestine. 
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216.  Bos  taurua.    Domesticated  cattle. 

n  Amphiitiomti  n'rri,iii.Gi. .. ., T -    Rum€tt 

Amphistoma  ej-pianatnm^  ji.tiT.... Qftll  bliiilder. 

Amphivfoma  tuhervHlattimj  p.  67..  - * Rumeu, 

□  Dkrocovlium  hi nceatnm,  p,  55-. .,.--• *  Lirer. 

DivrtMoelimu  panvrt^atioum,  p.  57 Piincrca*, 

f  Fa«eiola  ^iffarttita^  p.  49 .►.,.. Lirer. 

S  Fusoiola  hepatim,  p.  29 Liver  aod  lan^. 

D  FoMctoia  hi'patira  (tnffuafa,  p.  AS Liver. 

□  Fa^i'i&la  htpaiica  afg^piiacaf  p,  48-- Liver. 

E  Fa»eiohi  magna,  p,  49  ,,....•..-.-.,.  - ,.,-.. Liver  and  lutigt. 

Ga«trothttJajr  crumenifeTf  p.  67........-, Rtim^n* 

IIitmali)§a«ti*r  i'otrt/^n,  p.  67 , •.  Li&rge  intestine. 

n  Sthislo^oma  bovU^  p.  60. ......*  Veins. 

f  Schhttoaoma  haematobium,  p. 58.-.. Vetna. 

C&tm ttrtiw  ctrehraUHj  p,  109 ♦ Br; 

B  Cit«(kercm  boris.  p.  71 Miiso! 

EB  Cjfiticercua  ienuivoUitt,  p,  96 Liver  and  meeeotery. 

^  EehinoeocctiH poltfmofphusj  p,  113 Liver  and  lungs. 

D  Mouie^ia  ai/w>  p.  127... ,.   ,..    IntoAtioe, 

n  M&niezia  Jtenedetd,  p.  128 -•... liit€«tiae. 

Wl  MonieziafxpanHat  p.  128 • ]nt>e«tin<\ 

^Mtmiesiti  pianissimaj  p,  127... - Iiiteetine* 

t  SiiieHa  centripuHciaia,  p.  130 , hiteatine. 

f  Stileifia  ghibipu nctata,  p .  130 ., ..    tittestioe. 

f  Thif»anoHoma  (Hartii^  p,  129 , ^,.. Inteetine, 

518.  Ovibos  moBchatus.    Mnek  Ox. 

Monkzia  expanmtV*  1^...-- - -  Intoatine. 

OvIb  ammon. 

Echinococvntf  polymorphu«^  p.  113. 

519.  OvlB  argali.    Argali. 

Faaciola  hepatiua,  p.  29 , ,.», Llret* 

Cyaticereua  tenuicoUis,  p.  96... Liver  nnd  meeen tcry. 

EchinocQ€cu8  polymorph  uw,  p.  113 ... , .,,,,,.. ......   Liver  and  lungs. 

220.  Ovla  arlea.    Domeetioated  sheep^ 

B  Amphisloma  c«^i,  p.  64.....* Rumen. 

□  DnTOctjtliiim  ^<iinydf«m,  p. 55 Liver. 

H  Fa^tiala  hepalimt^  p.  29 Liver. 

IHcrocoeUitmpancrtaticHmf  p.  57. 

SckUtoto^mabovistp,  60 Veins. 

D  Cornuras  cerebralUt^  p.  109 . Brain  and  spinal  rord, 

SI  Csf$Hcercu$  teniti€oUi»jp,  9^,, Meavnterj. 

n  Echinovaccut polymorph H.i,p,  113 Liver  and  lungs. 

Mofiiezia  albaf-p,  127. __.., ... —  ..  Intestine. 

UMonUiia  ^^nadmti, p.  128 , Intestine. 

ffl  Moniezia  wyanta, p.  128 - Intestine, 

P  Jtfamiena  ^Vfiifnanni,  p.  128 Int«*Btine. 

!G  Monifsia  nullicvUis,  p.  26 Inleettne 

B  MonieHtt  pkmi$»ima,  p,  127 ••. Intestine. 

^M&nie*ia  irigt^nophora, p,  128 Intestine. 

UMonhtia  Vogii^p,  127 ....i Intestine. 

D  8iU$iia  eeniriptrnvUiiaf  p.  130 .*..  Intastine. 

D  SHIeHa  ^lobipuuctatn,  p.  V3() •..  Intestitiew 

a  Th^HOHotifima  *utinioide«,  p.  128.^ ..... . Gall  duets  and  int«^stine. 

O  ThifsaHototua  Giardi,  p.  129 luteAtiiie^ 
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220.  Ovls  laticaada. 

UManiezia  expanta^  p.  128 Intestine 

221.  Ovls  masimon.    Mufflon. 

CoenHru9  oerebralUy  p.  109 Cerebrum. 

Cy9ticercu9  ienuicolUSy  p.  96 Liver  and  mesentery. 

222.  Capra  hlrcuB.    Ooat. 

AmphUtoma  oervi,  p.  64 Rumen. 

Dicrocoelium  lanceatumy  p.  55 Liver. 

Foioiola  hepatioGf  p.  29 Liver. 

Coenurus  cerdn-aliSj  p.  109 Brain. 

E3  Cy8tioereu9  ienuicollU,  p.  96 Mesentery. 

Echinoooeeus  polymorphus, -p,  113 Liver  and  langs. 

Moniezia  erpafi«a,  p.  128 Intestine. 

!  D  Moniezia  eaprae Intestine. 

Capra  pyrenaica.    Spanish  Ibex. 

Moniezia  expanaa,  p.  128 Intestine. 

225.  Rapioapra  tragus.    Chamois  or  Gemse. 

Cyaiicercus  tenuicollis,  p.  96 Liver  and  mesentery. 

Moniezia  expanea,  p.  128 Intestine. 

Boselaphus  tragocamelus.    Nilgai  or  Blue  Bull. 

Fasciola  hepaiicaj  p.  29 Liver. 

Faaciola  magnay  p.  49 Liver. 

Hippotragus  equinus.    Roan  Antelope. 

Coenuruecerebralis^'p,  109. 
Oryx  beisa.    Beisa. 

Cyeticercue  ienuicollis,  p.  96. 
224.  Oryx  leucoryz.    Leucoryz. 

Cysticerotie  tenuicoUiSy  p.  96 Liver  and  mesentery. 

226.  Saiga  tartarica.    Saiga. 

Cysticercus  ienuioolli8f  p.  96 Liver  and  mesentery. 

223.  Oazella  dorcas.    Dorcas  Qaselle. 

Amphistoma  ccrrt,  p.  64 Rnmen. 

Dicrocoelium  lanceatumf  p.  55 : Liver. 

Fasciola  hepaticay  p.  29 Liver. 

CyaticercuB  tenuicollin,  p.  96 Mesentery. 

Moniezia  expansa,  p.  128 Intestine. 

227.  Oazella  euchore.    Springbok. 

CysUcercus  tenuicolliSj  p.  96 Liver  and  mesentery. 

227.  Antilope  euchore.    (See  Gazella  euchore.) 

224.  Antilope  leucoryx.     (See  Oryx  leucoryx.) 
226.  Antilope  saiga.     (Se^  Saiga  tartarica.) 

Kobus  ellipsiprymus.    Waterbuck. 

Cystic^rcut  tenuicolli8j  p.  96. 
Antilocapra  americana. 

S  Cyaticercua  boviSf  p.  71 Muscles. 

241.  Oiraffa  camelopardalis.     Giraffe. 

Faaciola  giganticaj  p.  49 Liver, 

Cytfticercua  hovis^  p.  71 Muscles. 

Eckinococcua  polymorph ua,  p.  113 Liver. 

240.  Carlacus  americanus.    Virginia  Deer. 

FaHciola  hepatica,  p.  29 Liver. 

S  Faaciola  magna,  p.  49 Liver. 

232.  Cariacus  campestris. 

Amphiatoma  cerri,  p.  64 Rumen. 

Moniezia  expanaa,  p.  128 Intestine. 
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2&t.  CariacuB  nambl 

A  piphiMtomti  offri,  p.  SI , . , .***..  — _ , .  . . .  _ Htimeiu  ' 

Monie:ia  fxpan^ay  p»  128 . , , Iiit«etio& 

Th^tanoif&ma  acHmoidt^f  p.  128* , , , ,  lut«iitiiie, 

233.  C&iiacufi  paludoau9« 

J  miihUtomu  vereif  p.  64 .....,...,,,..,,....,,.._..._.......,.,,,. .    Klim(<i|i* 

Tk^k»jfo*mna  actinioidcAf  p*  128 .-,-,..»,**....,,.,....   Iiit49i>tLtie^  ] 

238.  CarlacuB  rufua.    Brocket  J 

Amphkiormu  c^rrij  p.  64,*  -  *... ,. ..,,,.. ....... _  Hamt^n*  I 

€jf»iieer(\us  im iiiraf /w,  p.  96.  .....,,,,,......*. *  Llvar  and  nieiiuii Usr^v*         '\ 

MonU^m  t^^pnnm^  p.  128  ,...,*..,,..*,.*.,., f uteatine. 

Thifa(iHo«fittia  nciintoid^^,  p .  128 ..-. ..,. Istoattnew  ^ 

^38.  Maisama  rufua.    (iSrp  Cariacua  mfua.) 
CartaouB  BimpUcioomifl, 

A mphiiihtma  cirri,  p.  (M ,.......,......,,,.,., »**...__^ Rniaen.  * 

Ctjiilii'tircu^  trn  « iroNi*,  p.  9fi. ,,.... , . , , .   Liver  am!  meaeu tery. 

Th^»aJHtAoma  a^itinioidt^^  p.  128 ,,,.,,,*.*„ ,,.*.,,--.,,,,..,,   IntesUuew 

240.  CariacuB  vlrginlanua.     Ci^c?<3  Cariacus  americaniifl.) 

234.  Capreolua  caprea.     Roe  Deer. 

JtHpkitttoma  cervif  p.  64, . ,..,.. *. Rnineo. 

FiiBrhhi  hrpntica^  p,  29 ,,,,... „,,....,,, ,   Livt»r, 

Coen  uruM  cm'fibrafh,  p.  10i> . ..... , ,    . , , . , ...,...*.,,,*.. .   Brain, 

CjfiiictTuita  caUulome,  p*  89. ..... , . ...  Llirer  and  masantar^. 

ifcmi«7ia  expaftifa,  p,  128  ..„...,  .,*.,,,.-... .  * ...... .   In  (estine. 

T&enia  crixcigern.  ........*....,,...*,,....„.. . Inttratinv. 

S30.  Alae  alcea,    ISuropean  Blk. 

Antphhttiitm  etrri,  p.  64*. HtllXiiiti* 

Ech  I  ?i  ttf-oant  a  pa  lif  m  orjfh  im,  p .  113. 
230.  Alces  machlis.    (See  Alee  aloes.) 
230.  Alces  palmatus.     (See  Alee  alees.) 

239.  Taraudus  rangifer.     Reindeer  or  Caribou. 

Coenurns  cenhraJ'is,  ]>.  109 Brain. 

Cystivtrcus  teunxcollis,  ]>.  96 Liver  and  njesent^ry. 

230.  Cervus  alces.     [Sec  Alee  alees.) 

231.  Cervus  axis.     Axis  deer. 

CyHiin rcuti  tenuiroUhy  ]).  96 l.iver  an<l  inesentt^ry. 

Cervus  eanadensis.     Elk  or  Wapiti. 

FdHcioIa  matjna,  p.  49 Livor. 

235.  Cervus  dama.     Fallow  Deer. 

Auipliif<(inn(i  cerri,  ]>.  64 Riuncu. 

JUvrorocUuni  Injucdtuin ,  p.  ;").") Li\  er. 

I'anciola  hcjKitiia,  j).  29 Liver. 

r  FaHctohi  maiina,  y.  19 Li\  er. 

2'?>^\.  Cervus  elaphus.     Stag. 

.  1  iiiphiHtoma  cvrvi,  ]).  61 Kinn»'n. 

IficnKofHiiin  UiiK  ( ntunt,  ]t.  .V) Liver. 

I'dsrioUi  ]i( jkiCku,  ]).  2!' Li\  er. 

I'd.srinJd  iiit(</ii<t,  ]».  19 Liver. 

Cil8ti<<  rius  Imidrollifi^  p.  [H\ Liver  and  mesentery. 

Cervus  tarandus.     (  Src  Tarandus  rangifer.) 
Cervus  uiiicolor.     Sanbur,  Rusa  Deer. 

('n( minis  I  (  rrJirnHs.  ]).  109 Hrain. 

Cyst  in  rciiH  ttii  u  troll  is.  p.  lUJ Liver  and  mesentery. 
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SM.  Aaoheniii  llama. 

JHerocotithm  Umceatum,  p.  65 liver^ 

^  CfgwHcermu  ha9i$,  p.  71 ^ MusoleB. 

MS*  Oamahui  baotxianiUL    Baotrian  CamaL 

Fa9eiolah^paUea,'p.29 Liver. 

BEMiMeoeeu$poljfmorpku$,  p.  113 Liver  and  Tiaoera. 

M8.  Oamaliia  dromedariiia.    Dromedary. 

CaeHmnu  eerebraliBf'p,  108 Brain. 

EMMoeaeeu9  polpnorphua,  p.  113 Yiaoera. 

213.  Fhaohoohoema  afrioanaa.    Aelian'a  Wart  Hog. 

Off$tUmreu8  iemnieolU;  p.  96. 
814.  Fhaohoohoema  aethiqpioiia.    Pallaa'  'Wait  Hog. 

Cgttieermu  tmmieolliB,  p.  96 Abdomen. 

910.  Potamoohoema  poroua.    Red  River  Hog. 

CffwHeereuB  ienuiooUiB,  p.  96 Omentom. 

no.  Potamoohoema  penioiHataa.    (5m  Potamoohoema  poroaa.) 
908.  Bn»  aoroftL    Wild  boar. 

CysUeerout  eeUulo9ae,  p.  89 Muscles. 

CyaUeerou*  tenuicolIU,  p.  96 « Omentum. 

908.  Sua  aorofia  domeatica.    Domeatioated  awlne. 

Agamodi$iamum  »Mi$,  p.  28 Mnsoles. 

JHcrocoelium  lanoeatum,  p.  56 Liver. 

Faadola  kepoHeaf  p.  29 Liver. 

BCg$HeereMa  eelluloaae,  p.  89 Mnsdea. 

BCytHcercua  tenuieollis,  p.  96 Omentum. 

TkyaanoBoma  G^ardt,  p.  129 Intestine. 

Cetaobans  (Cetacea). 

Oroa  gladiator.    Grampna  or  Bliller. 
UFaadola  hepaticat-p,  29 Liver. 

Marsupials  {Maraupialia). 

283.  Maoropns  giganteus.    Oray  Kangaroo. 

Faiciola  hepaiica,  p.  29 Liver. 

Eohinooooou$  poljftnorphHSy  p.  113. 
MacropuB  major. 

EMnocoocuB  polymarphuBf  p.  113. 

M0LLUSK8  (Afollusca). 
Limnaea  oahuensis. 

FoBciola  hepaticay  p.  29. 
Limnaea  rubella. 

Faaciola  hepaiica,  p.  2i), 
1872.. Limnaea  truncatula. 

Fasciola  hepatica,  p.  29. 
1874d.  Physa  alezandrina. 

Cercaria  piffmentata  {Amphistoma  oerri),  p.  64. 
1874c.  Physa  micropleura. 

Cercaria  pigmentata  (Amphiatama  oerri),  p.  64. 
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III.  BIBLIOGRAPHY  OF  THE  MORE  IMPORTANT  WORKS  CITED. 

By  Albert  Hassaxl. 
Bassi,  R. 

1875. — Sulla  caohoBsia  itteroverminosa  o  marciaia  dei  cervi,  oausata  dal  Diatomum 
magnum  <I1  Medico  Veterinario,  pp.  497-613,  Tav.  i-iii,  Torino. 
Batsch,  a.  J.  G.  C. 

1786. — Natorgesohichte  der  Bandwurmgattang  Uberhaupt  und  ihrer  Arten  insbe- 
sondere,   nach   den    neaem   Beobachtungen   in   einem   systematischen 
Auszuge.    298  pp.,  Tabs.  i-v.    Halle. 
Billings,  J.  S. 

1885. — Index-Catalogue  of  the  Library  of  the  Surgeon-GeneraFe  OflSce,  United 
States  Army.     Vol.  VI,  11  -f  1051  pp.    Washington. 
Bitting,  A.  \V. 

1895. — Liver  Fluke.     Leeches  in  the  Liver  <  Bulletin  No.  28,  Florida  Agricul- 
tural Experiment  Station,  pp.  83-85,  Pis.  i-ii,  1  map. 
Blanchard,  R. 

1885. — Trait<$  de  zoologie  m^^ioale.    Tom.  I,  fasc.'i,  pp.  1-192.    Paris. 
1886.— Traits  de  zoologie  m<5dioale.    Tom.  I,  fasc.  ii,  pp.  193-480.    Paris. 
1888.— Traits  de  zoologie  m^dicale.    Tom.  I,  fasc.  in,  pp.  481-808.    Paris. 
1895. — Les  H^matozoaires  de  Thomme  et  des  animaux,  208  pp.,  11  figs.     Paris. 
1895. — Maladies  parasitaires.    Parasites  animaux,  parasites  vt^g^taux.    A  Texcln- 
sion  des  baot<^ries  <^  Traits  de  patbologie  g^n(^.rale  (Bouchard),  Tom.  II, 
pp.  649-932,  figs.  47-116. 
Braun,  Max. 

1889. — Vermes  <  Bronn's   Klassen  und  Ordnungen  des  Thier-Reichs.     Bd.  IV, 

Lief.  9-11,  pp.  :^05-400,  Taf.  vi-viii. 
1895. — Die  thieriHcheu  Parasiten  des  Menschen.    283  pp.,  147  figs.    Wiirzburg. 

CnOUlDKOWSKY,  N. 

1894. — Ueber  eine  neue  species  von  Taenia.     <  Cent.  f.    Bakt.  u.  Paras.,  XV, 
pp.  552-554,  2  figs. 

COBBOLD,  T.  SPKNCER. 

1864. — Entozoa:  An  introduction  to  the  study  of  Helminthology,  with  reference, 
more  particularly,  to  the  internal  parasites  of  man.  480  pp.  xxi  plates, 
82  figH.  in  text.  London. 
1875. — Further  remarks  on  Parasites  from  the  Horse  and  Elephant,  with  a  notice 
of  new  Amphistomes  from  the  Ox  <The  Veterinarian,  Vol.  XLVIII,  pp. 
817-821. 
Creplin,  F.  C.  H. 

1837.— Art.  Distoma  <  Ersch  und  Gruber's  Allg.  Encycl.,  1  sect.,  29.  Th.,  pp. 

309-329. 
1847. — Beschreibnng  zweier  neuen  Amphistomen- Arten  ans  dem  Zebuochsen  ^ 
Arch.  f.  Naturg.,  XIII.  Jhg.,  I.  Bd.,  pp.  30-35,  Taf.  ii,  figs.  1-5. 
Curtice,  C. 

1890. — The  Animal  Parasites  of  Sheep.     U.  S.  Dept.  Agric,  Bureau  of  Animal 
Industry.    222  pp.,  36  plates.     Washington. 
Davaine,  C. 

1877. — Trait<^  des  Entozoaires  et  des  maladies  vermineuses  de  Pbomme  et  dea 
apimaux  domestiques.    2.  ddit.    Pp.  cxxxii,  72  figs.,  pp.  1003,  38  figs. 
Paris. 
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Deffke,  O, 

1891. — Die  Entozoen  dee  Handeii  <  Ansh.  f.  wdaa.  n.  prakt,  Tbierheilk.    Bd. 
XVn,  pp,  1-60,  253-289,  Taf-  i-ii. 
Dewitz,  J. 

1892. — Die  Eingoweid&wurmer  der  HaueHiingfltbiere.     180  pp.,  141  figB.     Borlia* 
Dieting,  K.  M. 

1850, — Systema  Helmintlmra,  I.     680  pp.     Yindoboanae. 

1858. — Revision  der  My?,heiiiiiiithei] .    Abtheil  ring :  Trematoden  <  ftit2.  d.  m»th,- 
nat.  CI.  d.  k.  Akad.  d.  Wiaa..  Wien.  Bd.  XXXIJ,  pp.  307-390,  Taf,  l-U, 
Dixwii>i>iE»  R.  R. 

1889, — Veteriuarian'B  Report.     Secoud  Annual  Report  of  the  Arkanaa«  Agricul- 
tural Experiment  Station.     Pp.  109-119,  1  fig. 
1892.^ — Some  Parasitii?  Affections  of  Cattle  <^Jonni.  Comp.  Med.  and  Vet,  Arch., 
Xni  (6),  June,  pp.  342^343. 

DUJARDIN,  F. 

1845.— lilatoire  natnrelle  dee  Helminthee,  on  vers  Intestiniiiut.    654  pp.,  Plb.  i-xu^ 
pBris. 
DUNCKER,  U.  C.  F. 

1896. — Die  Muskeldifltomeen  <B«f1.  thieriirztL   VVoeheusohr.,  No.  24,  pp.  279- 
282,  6  figa. 
Francis,  M, 

189l."Liver  Flukes  <  Texaa  Agrio.  Exp.  Sta,  BoHetin  No.  18,  9  pp.,  6  fig». 
French,  C. 

1896.— >Oti  Intestinal  Parasitism  hi  tlie  I>og»  and  it^  TreatXDetit  <CThe  Jonrn.  Coinp. 
Med.  and  Vet.  Areli,,  Vol.  XVII  (6),  Jane,  pp.  441-452, 
Friis,  St. 

1897.— Dm  K^dkontTollena  Standpunkt  over  for  tintet  Okaek^  <Maazied6flkTifl 
for  Dyrlaeger,  Bd.  IX,  lUt\  2-3,  pp.  83^7. 
GiARD,  A.,  *fe  Billet,  A. 

1892.— Sor  quelques  Tr^matodes  des  hcBnfs  du  Tonkin  <C.  R.  Soo.  Biol.,  9.m^t., 
IV  (25),  8  jniDet,  pp.  613-615. 
Qlaqk. 

1896, — Vertnche  fiber  T«tung  von   Fiiinen  diiroh  ekktrlsche  StrOme  <Zeit.  f. 

Fleiacb-u.  Milchhyg.,  VII  Jhg..  Heft  2,  pp.  21-26. 
18*^.^Ver9iiC!be  iib^^r  die  Lebeusziihigkeit  der  Finneii  <Z6it.  f.  Flaiftch-Q^  Mil- 
rhliyg.,  VI  Jbg„  Heft  2,  pp.  231-234, 
Gmslix,  J.  F, 

1790.— SyBtema  Naturae,     Tom.  I,  Pars  vi. 
GoEZB,  J.  A.  E. 

1782. — Verancb  einer  Natnriregrbirbte  der  EiDgeweidewUrmer  thieriaobor  K^rper 
471  pp.,  35  Taf.     Blaiikenbiirg. 
Gotrv^KA,  H. 

(1895).— La  dietousatoBe  pnlmonaire  par  la  douve  dn  foie.    Tbt>e«  d«  Fari% 
No.  1U4. 
Harlky,  J. 

1864. — On  tbii  Endemic  Htiematnria  of  the  Cape  of  Qoml  Hope  <Med.-Clilr,  Tran«. 
London,  2.  sen,  XL VII,  pp.  5i5-T2,  PL  ll,  liri. 

HAi§8ALL,  A. 

1891.— A  New  Species  of  Trematode  infesting  Cattle  (F,  oamoMi)  <Axnoricaa 

Vet.  Rev.,  XV,  Joly,  pp.  20^209,  I  fig. 
18QI, —Fatciola  amencana  < American  Vet.  Rev.,  XV,  September^  p.  36^. 
1894,— (See  StUee  1894-95.) 
HUBEit,  J.  Ch, 

1890«— Znr    Litteratnrgescbicbte   der   Leberegelkrankbeit  <DeatBoli6    Zt.    f 

Tbiernied.  u.  vergL  Patb.,  XVII,  pp.  77-79. 
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HUBKR,  J.  Ch, — Contiiined. 

1891. — EohiDoi'oecna  oystimts  <BibIio^apliie  der  kliuiachen  Helmintbolagie, 

Heft  1,  pp.  1-39,  MilnehflD. 
2892* — Die  DarmcestodeB  ties  Metis^bBn  <BibIiugrapliie  der  klmischen  lielmiii' 

thologie,  Heft  3,  No.  4,  pp.  69-150,  Miineheii. 
1894. — Trematoden  <Bibliogtapiii6  der  kliniaeben  HolmiuthQlogi©,  Heft  7-8, 
pp,  283-287, 
Jakson,  J.  L. 

1S93, — Die  Hansthiere  in  Japan.    lY.  Die  Krankheiten  der  HauathieTo  in  J apau 
<Arch.  f.  wiea.  u,  prakt.  TbierheUkiinde,  XIX,  pp.  241-376. 
Krabbk,  H. 

1865, — Helmintliologiske  Unders^-^gelser  i  Daumark  og  paa  laland,  med  saerlliict 
Hettsyn  til  BLaereoriulidekerue  paa  Inland.    64  pp.^  7  plates.     Kj0- 
bcmhavn. 
Lkidt,  J. 

tl866, — ^A  Synopsis  of  Entozoa  and  some  of  their  Ecto-con genera  observed  bj  the 
Author  <Proo.  AratLNat,  Sci.  PhiK,  VllI,  pp.  42-58, 
1S91.— Notes  on  Entozoa  <Prao.  Acad.  Nat.  Sol.  Phila,,  pp.  234-236. 
Leuckaht,  R. 
1863. — Die  menacblichen  Faroaiten  und  die  too  ihnen  hernlbrenden  Krankheiten. 
I.  Bd.,  viii-f  766  pp.,  2^  ligs.     Leipzig  iind  Hindelberg. 
1876»^Di»  Paraaiten  deB  MimecheD  und  die  von  ibnt^ii  herriihri-^ndeQ  Krankbeiten. 
H  2.  Autl.,  h  Bd,,  1.  Lief.,  pp.  i-viii+l-33<J. 

H  1880  — Die Parasiten  d«8  Meimtben  imd  die  von  ibnea  berriibrendtsD  Krankbeitea. 
2.  Aafl..  L  Bd.,  2.  Lief.,  pp.  i^xii+"^7^^6. 
1881-1882. — Zar  Entwickelungaijepcbichte  dea  Leberegela  <^ZooI  Anz.,  IV,  pp. 
641-646;  1882,  V,  pp.  524-528. 
1886.^ — Dio  Paraaiten  dea  Menachen  tind  die  von  tbnen  herrilbrenden  Krankbeiteti. 
^  2.  Aufi.,  I.  Bd.,  3.  Lief.,  pp.  i-xxxi  +  85&-1000 ;  2.  Aufl.,  L  Bd..  2,  Abth.,  pp. 

W  1-96,  i-iv. 

1889* — Die  Paraaiteii  dea  MeDachen  nnd  die  von  ibneu  berrOhrendMn  Krankheiten. 
2,  Aufl.,  L  Bd..  2.  Abth..  4.  Lief.,  pp.  97-440. 
1882.— Ueh^r  den   grueaen  amerikaniachen   Leberegel  ^Ceutralhl.  fiir  Hakt.  ii. 
Paraa.,  XI  (25),  IB.  Juni,  pp.  7^17-799. 
1894. — Die  Paraniten  tlm  MensLdien  und  tlie  von  ibnon  herrtibreDdeo  Kraukheiten. 
2.  Aud.,  L  Bd.,  2.  Abtb  ,  5.  Lief.,  pp.  i-viii 444 1-736. 
Lor^TAEUB,  C. 

1758. — Caroli  Linnaei  Systema  naturae  regnum  animale.     10.  ed. 
Llnstow,  O.  von. 

1878, — Conipendinm  der  Helniinthologie.     Hannover. 
1889, — Co n J  pen di urn  dor  Helmintboiogie,     Nachtrag.     Hannover. 
Loosa,  A. 

1885, — ZuT  Anatomie  und  HiatoJogie  der  Biiharsia  haefnatobia  (CobboldJ  <^Arch. 

tf.  mikrcmkop.  Anat.,  Bd.  XL VI,  pp.  1-lOhi,  Tal  i-iiL 
1896. — Recborchea    anr  la    faune    paras itair©  de   I'Eiiypte.      Premiere    parti o 
<M<  m,  de  I'Institut  figyptien,  III,  pp.  1-252,  Pla.  i-xvi,  Cairo. 
hxmawiTZj  J.  M. 

18%. — Taenia  oHUa  Rivolta,  Anatomiacher  Ban  nnd  die  Kntwiokelung  ihrer 
OeachlechtHorgane  <Arfjb.  f,  wisa,  u.  prakt.  Thierbeilk.,  XXI  (2-3),  pp. 
105-151*,  Taf.  ii-iii. 
LtTZ,  A. 

1892. — Znr    Leh^nageacbichte  dee   DUiima   hepatimm  <C©iitralbL  f.  Bakt.  u, 

Paraa.f  XI  (25),  16,  jnni,  pp.  783-796. 
1803. — Wttiterca  zor  Lelienageaebicbt^  d<  a  Distoma  hepatimm  <CentralbL  f,  Bakt^ 
u.  Paraa,,  XI] 
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MKHL18,  E, 

1825. — Obser^ationes  anatamicae  de  distomate  hepatico  et  lanoeolAto. 

fol.     ITab. 
Naukyn,  B. 

1863. — Ueber  die  zu  Echinoooocus  homini«  gt^ioHge  TUniu  <^Aroh,  i 
11.  wiae.  Med.,  pp,  412-416,  Taf.  x,  B.  tigs.  1-4. 
Neisser,  a. 

1877.— Dtu  Eobiiiococcen-Kraiiklipit,     228  pp.     Bt^rliti. 
Neumann,  L,  G. 

1892  A. —Trails  do«  malatlifs  paraaitaire^i  nou  iiuerobienDea  de«  animBUx  dnmeft- ' 

tiqiU'S.     767  pp..  3ti4  tigs.      Pariii. 
1892  B. — A  Treatise  cm  the  F'arauiU^a  an*!  Parasitir  DLaeases  of  the  Domesticated 
Aoimala.     Trunalatod  aoil  edited  by  George  Fleming  from  2d  Fii^ucb 
orlitiou.     800  pp.,  364  5gB.     Londoa. 
Obtektao,  R. 

1895.— Handbucb  der  FUnaclibeschan  fiir  Tioriirzte,  Arvte  und  Hicbter.     2.  Aafl. 
xvi4.733  pp.,  161  lij?a.     Sttittgart. 
S. — Ueber  das  Vorkommeii  der  Rin^ertiDDen  xind  die  Verwertuug  de»  Fleischer 
di^r  finaijs^en  Rinder  in  den  OrosBem  NorddeutBcheu  ScblathtbMfen  < 
Zeit,  f.  Flei8cli-u.  Milcbhyg.,  VI,  Jbg.,  Heft  6,  8. 12.  pp.   103-107^  143- 
149,  227-230, 
1897* — Beitrug  -mr  Frage  der  Eritwiekeluug  der  Hiuderfinnon  nod  derSelbat* 
Heilimg  der  Rimlerfmneiikrmjkbeit  <Zeit.  i\  FleisvU-n.  MUobbyg,  VIII, 
Jhg.,  Iloft  1  (Ot't.),  pp.  M. 
'Otto,  R. 

tH.%.— Beitriige  zur  Anatouii©  tmd  Histcdogie  der  Ampbietomi^eii  <Deuta.  Zeit,  t 
Tbi^mied.,  XXU,  pp.  85-141,  figa.  1-17 ;  275-2%,  tigs.  1^-30. 
Fu utile u,  J. 

U**3j.— Dosiriptifin  des  Hpltniiitbea  nonv.  du   Falonia  frimUUU  <Bu]let, 
pbilomat.,  7.  a6r.,  VII,  p[K  73^80,  PL  ii. 
Railliet,  A. 

1893,— Traitc^  d«>  Zoologie  mi'dicale  et  agricole.     Fa«o.  1,  pp.  l-736»  flga.  1-497. 
1895. — Sur  iiue  f(»ruie  particiili^re  de  douv^e  b/'pati<|ne  proveuant  du  S4^negal  <C. 

R.  Sou,  Biol.,  10.  H*^r.,  11  (15),  10  niai,  pp.  338-340, 
18f»6.^Sur  quolqneH  puntBitt^  dti  drotimtlatre  <C.  K.  Soo.  BioL,  10.  a<^T,»  III  (17)^ 

22  mai,  pp.  4H9-492. 
1897.— La  Doiive  pi4iior<^atique  <Rec.  d.  M6d.  V<5t*.  8  «6r,.  T.  IV.  No*  14,  pp.  371- 
377,  1  fig. 
KASSMuasEN,  p.  B. 

1897. — Om  okae-og  Bvinetiiiten  <Non1l  Veterfnaer-Tidj««kiift.,  FX.  ir  og  nit  pp. 
33-77;  alBo  <MaaiiedBskrifl  fidr  Dyrlai'ger,  IX,  ii-iii,  pp.  33-4^. 
Rexgismak. 

18^,— 'Referat  [of  VoUers,  Noaok,  Zechokke,  Fotb,  Glage]  <Hygienifiche  Rand- 

Bchan,  VII  (19*,  1  Oct.,  pp.  9641-973. 

1b  tbi»  Revii'w,  whicb  reacbod  tie  after  onr  proof  reading,  ReiBBman  adds  aomt' 

io(erc'0ti[ig  observationB  of  bis  own.     He  maiDtams  that  foar  to  five  days  at  »  t^'tu- 

peruture  of  — 7'^  C.  to  --8-  C.  ia  ample  to  iuaaro  tbe  deatb  of  pork  nieaalea,     Tbe 

loBa  of  weight  in  hama  in  f^'eezing  ia  slightly  leaa  than  2  per  cent. 

HUDOLPHI,  K.  A, 

1803. — Neue  Beobacbtnogen  fiber  die  EingeweidewUmier  <^Arcb.  f.  ZooL  und 

Zoot.,  Ill,  n,  pp,  1-32. 
18(K). — EntoKoonim  dve  verminni   inteBtinalinm  bistoria  natnralia.    AiniMi 

danii,  II ,  Ji. 
1819.— Ento/oonim  Bynopait  cni  B^^<^ednnt  Mantissa  duplex  ©t  Indioea,     Vindo-_ 

bootuie. 
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SCHAPBR,  A. 

1890. — Die  Leberegelkrankheit  der  Hanssangethiere.  Eine  atiologisohe  nnd  path- 
ologisoh-anatoinische  Untersachang  <Deat.  Zeit.  f.  Thiermed.,  Bd.  XYI, 
pp.  1-95,  Taf.  T-v. 
8ch0nb. 

(1886). — Beitrage  zur  statistik  der  Entozoen  des  Hundes.    SP,    Inaug.  Diss. 
Leipzig. 
SCHBANK,  F.  V   P. 

1790.— FArtekning,  p&  n&gra  hittils  obeekrifhe  Intestinal-Kr&k  <Kongl.  Yeten- 
skaps.  Acad,  nya  Handl.,  XI,  pp.  118-126. 
SOMMKR,  H.  O. 
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THE  MILK  SUPPLY  OF  BOSTON  AND  OTHER  NEW 
ENGLAND  CITIES. 


POPULATION. 

The  New  England  States,  by  the  censns  of  1890,  have  a  popalation 
of  nearly  5,0(H),(MK)  people,  divided  as  follows: 

Massachusetts 2,238,943 

Connecticut 746,  258 

Maine 661,086 

New  Ilanipahire 376,530 

Rhode  Ishi nd 345,  506 

Vermont 832,422 


Total 4,700,745 

Massachusetts,  by  the  State  census  of  1893,  has  a  popalation  of 
2,500,183.  Fifty  per  cent  of  these  people  live  in  the  cities  or  large 
towns — those  of  10,000  population  or  above.  Forty-one  per  cent  of  the 
l>oi>ulation  of  New  England  live  in  cities  of  over  20,000  inhabitants. 
Boston  is  the  largest  city  and  the  commercial  center  of  New  England, 
with  a  population  of  496,920  (census  of  1895).  This  one  city  therefore 
contains  lo  percent  of  all  the  population  of  New  England;  more  than 
any  one  of  the  States  of  Rhode  Island,  New  Hampshire,  or  Vermont. 
But  Boston  is  surrounded  by  a  group  of  towns  and  cities,  twenty-three 
in  all,  which,  according  to  the  State  census  of  1895,  have  a  total  popu- 
lation of  451.000,  as  foUows: 

Cambridge 81,000  Medford 14,000 

Lynn 62,000  Hyde  Park 11,000 

Somerville 52,000  Molros*- 12,000 

CheL'^eji :n,<K)0  Stoiieliam 6,000 

Newton 27,000  Arlington 6,000 

Maiden 20.000  neliiuMit 3,000 

Waltham 20.000  Smuj^us 4,000 

(,hnncy 20,(MH>  Winchester 6,000 

Wobiirn 14.000  Watertown 7,000 

Hrooklinc    16,0(M)  Kevere 7,000 

Even-tt IS,  000  Milt<m 5,000 

The  interests  of  these  towns  are  closely  allied  with  those  of  Bostc^n, 
and  their  business  men  to  a  large  extent  do  business  in  Boston.  The 
business  interests  of  this  section  are  identical,  though  it  includes 
twenty-four  separate   municipalities.     Consequently  it  is  frequently 
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sillikded  to  -ds  the  **  Greater  Boston.*^  The  Greater  Boston  has^  a  popa- 
latiou  which  exeeeds  048,tHIO,  This  is  18  per  cent  of  the  |>opa]atioii  of 
New  Euiflaiifl— more  tbati  auy  New  England  State  except  Maaeaehii- 
86tts»  au<l  more  than  auy  two  of  the  three  ginaller  States. 

Providence  is  the  second  New  England  eity,  with  a  jiopalation  exceed- 
ing 15O,(MJ0, 

Aside  from  the  (Ireater  Boston  and  Providence,  no  New  England  city, 
by  the  census  of  1890,  had  a  iK>inihition  exceeding  100^000.  The  fol 
lowing  five  cities,  with  a  totsU  of  ^H74,1MM>  pen^on^^eaoh  had  a  iiopiilation 
eiceeding  50,(KMI,  bat  less  than  100^000: 


19ew  Haven,  Cauu 

|^Wi>tl.  MOSH  ..... 
Fftlj  River. M us*., 
nATilonli  L^tiii 


eenfliiii  of 


The  following  nineteen  cities  (total  534,000)  had  a  popnlation  betwei?n 
20,000  and  50,000,  and  thirty-six  others  had  a  ixipnlatioii  of  from  ia,CR»0 
to  20,000  each : 


of  ISM, 


Brill  jji^port,  Codu  .-....-.„.,...*  J  19,  flflO 
LawreiicB,  Ma  H?(.  _.„,_.  ,.    4i,  utm 


SiirinL'tiilil,  M:i^fl ... 
Kmv  l'pi](«riil.  Mn*?' 

Porllttiid,  Mi' .. 

nol\Mk*-.  Miif*-* 

SnliMih  MiiH» 

WBihu'liury,  (  atlji  .. 
l*uWllltkH,  K.  1. ... 


M\  mm 
27.  tnjy 


ni,f 


Brocktim,  M&iii  .. 
HHTRrliin.Mau.. 
Taiiiituii,  %\iim ..- 
Lflwi^tmi.  Mi^  ... . 

Kili'innirt;,  Mnan 
vy.Miii-.orki  I,  i:.  I. 

>|t  ijihm,  Toini  , 


of  ISO. 


27,000 

1*2  (Will 

2 1   IMNI 

2\,im 


yi,  UNI 
28,  Ut«0 


LIiii'hIiiR.I     ......   LU«J^W 


A  study  of  the  milk  sii[)ply  ot'  these  cities,  therefore,  is  a  study  of 
the  milk  sn|)i)ly  of  half  of  the  i)opulatioii  of  New  ICn^^laiul.  Further- 
more, a  consideration  of  the  milk  supjjly  of  New  l^^iigland  must,  to  a 
considerable  extent,  he  devoted  to  the  milk  sui)ply  of  the  (ireater  ]»os- 
ton,  which  has  IS  ])er  eent  of  all  the  ])opulation  of  New  Kn^land  and 
ovei" one-third  of  the  city  i)opulalion  of  that  seetiou,  the  lemainder  being 
distrihuted  amonj^  sixty  four  ])laces. 

It  is  pioper  that  lioston  should  receive  almost  a  monopoly  of  atten- 
tion for  another  reason  than  that  of  its  relative  size  and  connnercial 
importance.  It  is  about  the  only  city  in  New  England  whose  supply 
presents  iiitei'estin;^'  and  jxHiuliar  conditions. 

Nearly  all  of  the  milk  su|)|)ly  of  the  other  cities  and  lar^je  towns 
comes  from  sources  within  a  dozen  miles  of  the  point  of  consum])tion, 
and  is  lar«::ely  distributed  by  j^roducers  from  their  own  wainons.  The 
ordinai\\  milk  ])ed(llei'  is  such  a  familiar  s])ecta<'le,  so  similar  to  every 
other  peddler,  as  to  make  a  detailed  report  of  his  work  in  the  ditferent 


cities  iin  nnintercating  rejietitioii  ol"  siibatantijilly  the  sami>  luetlmds, 
('r>Lidiiioiis,  Hud  <!iicuiiiBta!i(*e8  \vhi<4i  are  already  well  known.  On  the 
other  hand,  most  of  tlie  Greater  Boston  nnpply  t*oiniii^  froni  more 
remote  distaiH^es  by  railroads,  presents  i:^nditionH  i)ec!uli!ir  to  limK 

MILK    SITPPLY — TRAWSPOllTATION,   BISTRIBUTIOK,   STATISTICS. 

1108T0N. 

C^nrx.— Three- fourths  *if  tlie  milk  supply  of  the  Greater  Bo}<ton 
reaches  the  eity  hy  railroad.  The  longest  direct  run  is  140  miles,  and 
some  nnlroad  milk  eomes  only  IJO  n\iles.  Most  i>f  this  milk  is  conveyed 
in  curs  built  Ibr  this  especial  purpose,  with  refrigerator  closets  for  the 
cans  of  milk  and  with  provision  for  steam  heat.  Thus  refri^a^ration  in 
summer  and  warming  in  winter  are  jimvidcd.  Some  i»f  the  cars  have 
an  otli<'e  i-oom  provided  with  chairs,  desk,  and  jiifjeonholcs  for  the  use 
of  the  man  in  charge  of  the  car.  Here  he  has  all  needed  conveniences 
for  keeping  record  of  the  milk  taken  at  the  different  stations,  and 
other  necessary  accounts. 

These  cars  are  leasetl  from  the  railrojuls  by  wholesalers.  These 
wholesalers  furnish  the  carmen,  ire,  and  <»tlier  suiiplies:  the  railroad 
hauls  the  cms  on  passenger  trains  or  in  special  milk  trains,  accordinj^  to 
eonvenieuce  in  individual  cases.  Most  of  the  ears  stiirt  in  the  morning*, 
from  4  to  G  o'clock,  and  reach  the  (»ity  between  1(>  and  IL  In  a  few 
instances  the  car  starts  the  afteroooTj  previous,  and  is  on  the  road  over 
night,  reaching  Boston  dtiring  the  next  foretaion.  The  cars,  in  the 
summer,  fref|uently  take  the  milk  of  the  same  morning;  some  start  t>oo 
early  ft>r  the  milk  of  that  morning,  es|>ecially  in  the  winter,  and  hence 
bring  the  milk  of  the  previous  day.  Milk  is  therefore  eighteen  to  thirty 
hours  old  bclbre  reaching  the  city.  The  number  of  these  milk  cars 
averages  about  .H5,  although  varying  8i»mewhat  with  the  season. 

Cann, — Tlie  milk  sold  in  Boston  is  shipped  in  8i-(jnart  cans,  with  a 
handle  on  one  side  and  tiirneil  wooden  stopples.  The  Cjuart  is,  by  stat- 
nte,  the  wine  measure  qnart.'  No  one  in  the  trade  to  day  can  tell  why 
this  size  and  shape  of  cans  was  originally  adopted.  The  advantages 
claimed  for  tbem  are:  Convenience  in  handling,  cfHivenience  in  retail- 
ing (as  many  cnstomers  buy  one  or  tw*o  cans),  convenience  to  many 
small  farmers  who  can  till  only  two  or  three  cans  per  day,  eonvenieuce 
in  transpt^rtation  (as  the  cans  can  be  stacked  several  tiers  high), 
cleanliness  in  retailing  where  milk  is  poured  iVom  the  can,  as  it  is 
sooner  emptied  than  a  40  t]nart  can,  ami  hence  the  milk  is  exposed  to 
the  air  and  dirt  a  much  less  time.* 


1  Ono  quart,  wine  ineii8ur«,  is  571  oiihiv  Inches,  or  2  ponmls  1^  onnc^fl  of  water,  nnd 

2poiiml8  2i  ontire^  of'  milk. 

-On  the  ritber  Imucl,  tkero  are  scrioiiH  objeotioim  to  tho  Miwitoii  csiri.  Five  sninn 
cjitiB  eo^^t  more  tliaii  inw  larjLje  cm«  au<l  are  luore  ilitlicnilt  and  i'x|>ei»Bive  to  clean^ 
Th*i  dauger  of  kiss  i*tid  iljiiiiuge  is  iiirrefiscul.  But  tliti  worst  tliiug  about  it  is  the 
woodeo  stopplti.     Milk  euterH  tlie  [mifi^  of  thi3  wood  aud  jjeuetrates  so  Tar  that  no 


For  »t^vernl  yours  in  tlie  oarly  history  of  tlie  ImsinpsH  there  wbh  In 
iis^«  a  Cfin  I'ontHJiniJg  8^  (jtiarts  l>e«r  nu^asur*?,'  e<jaul  to  jihout  1(^  r|iiaiU$ 
wiae  iiieaimrt?;  but  it  grmiimlly  dmpi*eel  out  of  nm^  tlia  smaller  vim 
being  more  popular.    The  larger  eaii  is  yet  in  use  in  Ptovid«ii(*ts,' It  L, 

but  tlie  8i  <|ii:irt  «!aii,  wine  iiieasum  ih  geuerally  ni^e^l  tliroiighoiit  Ninv 
EiighituL  Tli(*  bnsirM/5*s  wmk  formt*!  ly  done  by  beer  meamire*  at»d  tlii^H** 
8A  quart  cans,  wine  lueumire.  hold  7  quarts,  beer  mea^sure.  The  uglUi^ 
tiou  tor  the  change  was  partly  based  ot»  Hie  expectation  that  there 
wonld  Ue.  more  money  for  fanners  and  middlemen  by  fretting  HA  qnart!^ 
into  a  can  that  had  formerly  contained  7  quarts.  But  couiiUuierB  were 
not  ^low  t*>  diHoover  that  thoy  wero  getting  a  smaller  quarts  and  the 
attempt  failed  to  gain  the  pnce  of  I J  quarts  i>er  eaii  by  the  fiat  that  the 
quart  should  be  smaller. 

A  carload  of  milk  is  generally  coni^idi^red  to  be  lltK)  cauft,  but  tin* 
petndiar  8hape,  with  ilat  to[)  wooden  stopples,  allows  of  Btai^king  them 
jo  tiers,  m  that  iu  iui  emergency  several  hundred  more  cans  o^ui  be  put 
into  a  car.  By  filling  passageways  Jiud  other  open  spaces?  as  nmn>'  an 
1,200  cans  (lO,i*(H)  quarts),  or  over  H>  tor»s  in  weight,  can  be  got  into  a 
car.  Kailroad  ulliciids  consider  10  totis  a  <'arlond.  The  nonuDal  lt*ad, 
however,  is  U()0  can;*  (T,ti5(>  quarts)* 

The  accompanying  illufltrationa  (Plates  11.  Ill)  show  the  general 
shape  of  the  cxins  and  illustrate  the  method  of  handling  them,  The^e 
engravings  present  a  familiar  daily  sight  at  the  milk  d©i)ots  when  ilie 
milk  tniins  'irrtvc. 

Historical. — Boston  seems  to  have  been  the  pioneer  city  of  the  United 
States  in  the  trans])ortation  of  milk  by  railroad.  Tlie  year  l>v50  may 
be  taken  as  the  comnicncenuMit  in  tlir  Tnited  States  ot  the  railroad 
system — tlie  use  oi'  steam  applied  to  locomotives.  Soon  after  this  ve 
tind  tin?  Uoston  pcddicrs  rcacliin.n  out  into  the  country  tor  a  milk 
supi)ly.  Jason  Chamhcilain  was  tlic  (irst  man  to  bring  milk  to  lioston 
by  railroad,  and  tlic  time  of  his  bc^innin.u  was  AinMl,  1S3S.  He  oper- 
ated on  the  lioston  and  Worcester  IJailroad.  lie  sold  milk  at  -.">  cents 
pel'  can  of  \K\  quarts.  Mr.  ('hanibcrlain  sold  his  business  to  Kutns 
Whiting,  who  is  said  to  have  Ixmmi  the  tiist  to  start  an  exjuess  business 
on  the  lioston  and  Wcncestcr  Kailroad.  lie  was  an  associate  with, 
and  sold  his  business  to,  Mr.  Ilarnden,  the  now  faimms  ex])ress  pro- 
moter. This  milk  came  )>y  express,  but  in  a  l>ai:ga.ue  car.  The  first 
milk  car  was  run  soon  after.  ))y  a  comi^any  of  j>e«hllcrs,  between  West 
horo  and    lioston.     This  was  followed  by  tlie    lioston   Milk  Company, 

rle:niini^  jirotess  is  rHicient .  StopjilcH  split  lia\  •■  hIimwh  ]n'iu'tr;it  ion  Tor  lull  f  an  iruii, 
r<»inMi«>iii\ .  aiid  soMU'timts  ninrr,  ,iih1  Iroin  tlicsc  jticcfs  i^^orin  ciilnnes  liav«  hren  ina«l<' 
ot  an  cxtiTiiH'ly  <»l>j«»ff  ionablo  ami  oll('n>i\e  k  in<l,  altlionuli  tin-  sto)))»l«s  liad  hei-ii 
soak««l.  scaldrd,  and  stcanird.  and  wm    snpjinsrd  t<»  hr  <  Iran  and  liaiinlrss. 

II.  i:.  A. 

Oiif  «|nart.  l)(Mi-  nM-a'>nir.  i-  To*  <nl>i<'  in<  lies.  .»r  L'  ]»oMn<N  S3  ount-e^  >>{  water,  and 
•J  poiiinU  In  ounces  >>i'  milk. 


Fig,  2, -Interior  of  MiLK-RECEivtNO  Sheds,  City  TEftMfNAu 
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Ffg    t.-M<LK  Depot  of  Boston  Contractor. 


FiQ  2  —Interior  of  Milk-contr actor 'S  Depot,  Boston. 
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which  ran  a  car  to  Cordaville,  and  by  Rowell  &  Kelly,  who  took  milk 
from  Northboro  and  Fayville.  In  April,  1843,  the  New  England 
Farmer  said: 

We  have  lonrned  that  one  man  hrings  in  upon  the  Worcester  Railroad  about 
200,000  gallons  jinnually.  This  is  supposed  to  be  abont  one-t«nth  of  all  that  is  sold 
in  the  city.  Two  millions  of  gallons  per  year  is  the  estimated  amount  of  consump- 
tion in  Boston.  This,  at  20  cents  ]>(*r  gallon,  costs  the  citizens  $400,000  per  year,  and, 
supposing  tlie  ]>opulation  to  be  100,(X)0,  this  gives  to  each  inhabitant  yearly  20  gal- 
lons, or  a  small  fraction  less  than  half  a  pint  per  day.  The  dwellers  in  the  city  of 
'* notions"  have  a  notion  that  they  pay  the  farmers  a  good  price  for  milk.  Five  or 
0  cents  per  quart  is  usuall}'  given.  This  pays  the  farmers  of  the  immediate  vicinity 
as  well  as  they  get  paid  for  most  of  their  productions.  But  can  those  farmers  live 
who  sell  milk  at  their  doors  at  10  cents  per  gallon  in  the  summer  and  12  cents 
in  the  winter,  or  at  an  average  of  11  cents  f  Many  such  farmers  there  are,  and  some 
sell  at  lower  rates  than  this,  and  yet  the  milk  dealer  gets  no  more  than  a  fair  com- 
pensation for  his  labors,  expenses,  and  risks. 

All  article  from  the  Albany  Cultivator,  reprinted  in  the  New  England 
Farmer  September  6,  1843,  said: 

A  brighter  day  is  dawning  on  the  dwellers  in  cities  so  far  as  milk  is  concerned,  and 
the  venders  of  swill  slop,  cold  water,  and  artificial  milks  are  finding  their  business 
seriously  endangered.  This  is  being  brought  about  by  the  iniluence  of  railroads, 
which,  spreading  a  network  over  the  country  and  centering  in  the  cities,  bring  the 
fanners  and  dairymen  residing  within  50  miles  of  the  city  within  a  few  hours,  and 
enable  them  to  otter  their  products  in  the  best  possible  condition  for  competition. 
This  ett'ect  was  first  extensively  felt  in  Boston  in  the  redaction  of  the  price  and  the 
lettering  of  the  quality  of  milk,  though  that  city  had  never  been  forced  to  use 
such  scandalous  stuff  as  was  sold  in  other  places  for  milk.  At  the  present  time  a 
large  portion  of  the  milk  used  in  that  city  is  received  by  the  railroads  iVom  country 
ilairymen.     The  same  beneficial  effei^ts  are  beginning  to  be  felt  in  New  York. 

At  oue  time  two  cars  were  loaded  daily  at  Westboro,  some  farmers 
driving  15  miles  daily  to  the  railroad  station  with  their  supplies. 
Although  milk  consumption  has  increased  and  the  milk  territory  has 
extended  wonderfully  since  then,  the  shipments  from  this  station  have 
decreased.  The  growth  of  neighboring  towns  has  caused  more  milk  to 
be  used  near  where  it  is  produced. 

The  railroad  business  above  noticed  developed  on  the  Boston  and 
Worcester  Railroad,  entering  the  city  on  the  south  side.  Meanwhile, 
however,  simihir  enterprises  had  been  undertaken  on  the  north  side  of 
the  city.  Peddlers  had  gone  out  to  Concord,  Mass.,  and  other  places 
for  milk  and  supplies. 

T.  W.  Wellington,  of  Newton,  was  the  first  to  buy  milk  in  Wilton, 
N.  IL,  for  the  Boston  market.  For  about  a  year  Mr.  Wellington  con- 
tinued in  the  business,  taking  less  than  20()  gallons  per  day  in  a  baggage 
car.  Mr.  Wellington  sold  to  David  L.  Pierce,  a  retail  milk  dealer  in 
Boston,  who  inireas'Hl  the  business  so  that  a  special  milk  car  was  nec- 
essary. After  continuing  in  the  business  for  three  or  four  years  he  sold 
to  David  W^liiting,  in  the  spring  of  1857. 

Prt'isent  icholesale  methoih, — These  early  shipments  of  milk  were  made 


by  jieddlers  who  bronglit  into  tha  city  tbc*  milk  whicli  they  nc'4*<lecl  lor  ^ 
th<:^ir  ri'tiiil  trade.  But  as  the  biisiiies-s  iiicrtui.scd  there  happenocl  what 
has  taken  phiee  iu  every  other  industry — specialization.  HHndling| 
milk  lit  wholesah?  beeani©  a  distinct  business  from  retailiu^,  and  the 
men  wl»o  brought  in  raib^oad  milk  catue  iu  time  to  rlevote  the  whole  of 
tlieir  energy  and  capital  to  buying'  railk  of  the  farmers,  transjKirting 
it,  and  selling  to  retiiilers. 

Various  ehauges  have  takeu  plac€  in  the  personnel  of  these  firms  of 
piojieer  peddlers  aud  subsequeTit  whrdesalers,  but  many  of  the  names 
early  ideutitieil  with  the  business  are  still  in  use.  Consolidations  have 
also  taken  phice,  till  to-day  the  business  of  transporting  milk  to  the  city 
by  railrnad  is  done  by  seven  coricerris.  Six  of  these  seven  unlk  whole- 
saling houses  have  an  assot*iatiou  for  bringing  about  uidformity  in 
methods  of  doing  business  and  for  mutual  self  prote<ition.  Today  fully 
three-quarters  of  the  ndlk  su]ip]y  of  the  (Greater  Boston  passes  through 
the  hands  of  these  large  wholt-salers,  locally  known  as  ^Mioutra^^-tors/' 

These  contraetorH  furnish  the  cans  for  the  business  and  lease  the  cars 
of  the  railroads.  They  furtiish  men  and  supplies  for  the  ears.  In  some  , 
cases  they  have  loading  platft^rnis  at  shiivping  stations.  At  a  number^ 
of  convenient  points  u\  the  country  they  have  ice  houses  and  cut  their 
own  sui>ply  of  ice.  In  the  city  they  have  platforms,  storehouses,  refrig- 
erators, oilices,  etc.,  near  the  railroad  tracks;  and  their  cars  on  reach- 
ing the  t'ity  are  switehed  onto  the  side  tracks  at  their  busiuess  depot&| 
The  loading  and  unloading  is  doue  by  the  contractors. 

All  of  the  contractors  have  cheese  or  butler  fat*tories  in  the  city  or 
country,  or  both,  for  the  manufacture  of  butter  and  rheese. 

The  milk  is  bought  iu  tlie  country  at  a  i>rice  Uw  the  milk  delivered  at 
the  car  at  the  diflerent  country  railroad  stations.  In  some  instances 
eacli  farmer  carries  his  irdlk  to  the  I'ailroad  stati^m;  iu  others  the  farm- 
ers in  one  neighborhood  or  in  one  locality  cooperate  in  an  arrangement 
with  one  of  their  number  to  do  the  teaming;  in  yet  other  instances  the 
contractors  eniploy  someone  to  haul  udlk  from  the  thinners'  doors  t4> 
the  raih'oad  station,  and  tlednct  the  expense  from  the  amount  dne  the 
farmers  for  milk.  Milk  is  frfM|nent!y  draw  n  it  miles  to  a  railroad  st*»J 
tion,  and  iu  some  cases  as  far  as  l(»  to  15  miles. 

The  whnhmileTH  or  vontractorH, — The  various  companies  and  individ- 
uals above  alluded  to  as  carrying  milk  on  tlie  Boston  and  Worcester 
Railroad,  on  the  south  side  of  the  city.  ccmsolidaU*d  into  the  lirm  of  O. 
Brigham  &  Co.  to  do  a  strictly  wholesale  business.  This  company 
later  became  incorporated  as  The  C.  Brigham  Compauyi  and  is  yet  In 
the  business. 

Mr,  David  Whiting,  who  bought  the  business  of  Mr.  Wellington, 
noticed  above,  was  a  large  aud  successful  liirmer.     Although  driven] 
info  the  business  to  prote<*t  his  interests,  the  traits  of  idnirarU*r  which 
brought  siic^ess  in  other  enterprises  made  him  successful  as  a  milk 
wholesaler.     In  18^»tj  he  associat^l  with  him  his  sons,  George  O.  i 
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Harvey  A.,  under  the  firm  name  of  D.  Whiting  &  Sons.  The  business 
is  continued  to-day  under  the  same  name,  two  of  Mr.  Whiting's  grand- 
sons being  among  the  executive  officers. 

Mr.  H.  P.  Hood  began  in  the  milk  business  in  BosT;on,  as  a  peddler,  in 
1846.  For  nine  years  he  bought  milk  of  contractors,  but  in  1855  he 
began  running  a  car  on  his  own  account  from  Derry,  K  H.,  to  which 
place  he  moved.  He  has  been  in  the  wholesale  milk  business  ever  since, 
and  has  increased  the  business  from  one  to  eight  cars.  His  sons  are 
now  associated  with  him  in  the  management  of  the  business. 

The  Boston  Dairy  Company  is  the  newest  of  the  larger  companies;  it 
is  the  consolidation  of  several  interests,  and  is  a  continuation  of  the 
long-established  business  of  Tower  &  Whitcomb.  Mr.  W.  A.  Graustein 
is  the  executive  bead. 

The  Elm  Farm  Company  was  started  by  a  wealthy  farmer-manufacturer, 
Mr.  Ray,  of  Franklin,  Mass.,  as  a  means  of  marketing  his  own  milk  inde- 
pendent of  the  regular  contractors  5  but  he  soon  commenced  buying 
milk  of  his  farmer  neighbors,  and  the  business  extended  until  the  com- 
pany confined  itself  to  a  wholesale  business. 

Mr.  J.  F.  French  brings  one  carload  per  day  into  the  city,  and  has 
done  so  for  several  years. 

These  are  the  component  elements  of  the  contractors'  association. 

In  addition,  one  car  of  milk  per  day  is  brought  into  the  city  by  the 
Deerfoot  Farm  Company  of  Southboro,  Mass.,  much  of  which  is  sold 
direct  by  themselves  to  the  consumers.  The  Deerfoot  Farm  Company 
was  started  by  Hon.  Edward  Burnett  to  furnish  high-grade  Jersey  milk 
to  patrons  able  and  willing  to  pay  a  corresponding  price,  but  latterly 
the  business  has  increased  so  as  to  include,  in  addition  to  the  above,  a 
general  wholesale  trade.    Mr.  Eobert  Burnett  is  the  executive  manager. 

Mr.  George  O.  Whiting,  the  executive  head  of  D.  Whiting  &  Sous, 
owns  a  controlling  interest  in  the  C.  Brigham  Company  and  in  the  Elm 
Farm  Company.  He  is  a  man  of  much  executive  energy,  and  is  known 
as  "the  milk  king  of  New  England." 

Statistics, — The  members  of  the  Milk  Contractors'  Association  report 
monthly  to  each  other  their  receipts  and  sales,  and  have  done  so  for 
years,  so  that  much  valuable  information  has  accumulated  in  connec- 
tion with  the  business.  These  figures  are  not  absolutely  infallible  for 
purposes  of  comparison,  because  the  association  has  occasionally  taken 
in  new  members,  whose  receipts  and  sales  are  then  added  to  those  of 
the  others.  But  those  persons  to  whom  such  statistics  are  serviceable 
can  make  some  allowance  for  this  and  find  much  value  in  the  figures. 
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Milk  Pro(J)ucr.s'  Union, —  lietbrc  goiu^  on  to  speiik  furlliei'  about  the 
j)ri(!es  of  milk  and  some  of  the  detaiU'd  metliods  of  liandling  it  whieli 
are  peculiar  to  Boston,  a  word  should  he  spoken  ahout  the  Milk  Pro- 
ducers' Union.  This  is  an  organization  of  the  farmers  who  sell  milk 
to  the  contractors.  The  farmers  of  the  several  shipi)ing  towns  form  a 
h>cal  orj^ani/ation  and  send  delegates  to  an  annual  meeting  of  the 
centrnl  union,  which  elects  executive  ollicers  and  tiansacts  other  neces- 
sary business.  The  organization  has  been  in  existence  in  one  tbrm  or 
another  since  ISSd.  The  work  of  the  union,  which  has  been  su|)j)le- 
mented  by  that  of  the  association  of  wholesalers,  who  regulate  the 
business  from  their  end,  has  been  to  promote  uniformity  and  business 
like  methods.  The  tabulation  and  public:ition  of  the  above  statistics 
were  brought  about  through  the  condnned  cllbrtsof  the  Milk  Producers' 
Pnion  and  the  Milk  Contractors^  Asso<iation.  Tlie  ])rices  of  milk  arc 
usually  arranged  by  mutuiil  agreiMuent  between  the  contractors  and 
tiie  ollicers  of  the  Milk  Producers'  Union.  Planks  :ne  sent  semi 
annually  to  the  |)roducers  belonging  to  the  union,  on  which  they 
cxpicss  their  oi>inion  as  to  the  price  of  mill;  and  stale  the  number  <»f 
cans  ship[>ed.     These  replies  are  averaged  on  the  basis  of  cans  rather 


her,  1896,  the  winter  price  was  cut  again^  leaving  tbe  difference  only  3 
€6nt8.  The  increasing  attention  ^ven  to  winter  dairying  has  bronght 
thv  supply  of  winter  milk  nearer  to  that  of  summer  milk,  and  mmle 
advisiible,  so  the  contractors  olaim,  less  diejmrity  in  price. 

The  increase  of  winter  dairying  has  beiin  caused  not  only  by  tbe 
increased  x>roiit  in  T^inter  milk,  but  to  a  certain  extent,  in  market  gar- 
dcning  sectifmH,  by  the  desire  of  farmers  who  produce  milk  to  carry 
more  cows  in  the  winter  in  order  to  get  manure  for  their  garden  crops- 

Pixyments  to  the  farmers  for  milk  sold  to  the  contractors  are  made 
monthly,  as  soon  after  the  Isi  of  t!ie  month  as  the  clerical  work  of 
closing  the  aecf^nnts  and  drawing  checks  can  be  done. 

Acc4n-ding  to  the  agreement  alluded  to,  the  payment  per  can  of  milk 
whitdi  the  farmer  would  receive  at  his  railroad  station  would  be  the 
theoretical  Boston  price  less  8,  9, 10,  or  11  e^nts,  depending  uj)on  his 
distance  from  the  city.  The  amount  of  milk  handleil  by  the  contractors 
is  so  large  that  these  prices  govern  to  a  considerable  extent  the  deiil- 
inge  of  many  milkmen  iu  other  places. 

When  this  arraygement  was  first  considered,  it  was  expected  that  the 
theoretical  Boston  price  would  be  the  figure  at  which  milk  would 
sold  to  the  peddlers,  and  that  the  discount  would  therefore  represeo' 
cost  of  transportation,  cost  of  doing  the  l>usiness,  losses  from  bad  bill 
and  profits  J  but  comi>etition  of  one  kind  and  another  has  reduced  the 
price  to  the  peildlers  so  that  they  now  pay  3  and  4  cents  less  than  the 
iiominal  Boston  price,  and  it  has  berome  wholly  a  theoretical  figure, 
used  and  useful  only  as  a  number  from  which  to  snbtnK't  the  various 
discounts  depending  upon  distance  of  transportation.  The  exj>enses 
of  doing  the  business  and  the  prolits  to  the  contractors  are  therefore 
from  4  to  7  emits  per  can. 

Milk  was  sold  by  the  contractors  to  peddlers  during  the  summer  of 
1897  at  30  cents  per  can,  with  rumors  of  catting  prices  to  29  and  even 
28  cents.  Milk  is  sold  by  the  peddlers  at  varying  prices.  Motels  and 
large  restaurants  buy  ch>se  and  allow  only  2  or  3  eent«  for  handling; 
they  bought  during  1897  at  32  ti»  1^3  cents  per  can.  Small  stores,  which 
retail  by  the  *inart  the  contents  of  only  a  few  cans,  pay  38  t*>  40  cents 
l»er  can.  Consumers  of  a  can  daily  pay  45  and  50  cents,  and  those 
who  have  a  quart  of  milk  delivered  at  their  houses  daily  by  the  milk- 
man i>ay  7  cents  per  quart.  Sometimes  pint  customers  pay  at  the 
rate  of  8  cents  per  quart.  By  going  to  the  store  for  it,  consumers  fre- 
quently buy  as  low  as  6  cents,  and  in  some  instances  for  5.  Milk  in  a 
lew  cases  se^^ms  to  be  selected  by  giocers  and  provision  dealers  as 
article  to  sell  at  cost  or  a  little  less  as  a  bid  for  4>ther  business. 

Grading  the  priee. — ^One  of  the  peculiarities  of  the  way  in  which  the 
Boston  milk  business  is  carried  on  by  the  contractors  is  what  is  called. 
"grading  the  price.''  To  illustrate:  The  contractors  agiee  to  pay 
stations  situated  a  certain  distance  from  Boston  24  cents  per  can  for 
tbe  summer — that  is,  from  April  to  October,    But  they  do  not  pay  -^ 
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cents  for  each  and  every  moDth ;  instead  of  that^  they  pay  a  price  which 
will  average  24  cents.  Daring  the  flash  months  of  May  and  Jane  the 
price  may  be  perhaps  22  cents,  and  to  offset  that  cut  the  price  will  be 
increased  to  20  cents  during  the  sultry  months  of  August  and  Septem- 
ber, when  milk  is  sometimes  scarce.  This  "grading"  has  a  tendency 
to  discourage  exceptionally  large  shipments  during  montlis  when  the 
supply  would  naturally  be  the  largest.  It  also  stimulates  production 
during  the  months  when  the  supply  might  otherwise  be  short.  When 
the  price  has  been  agreed  upon,  the  contractors  send  to  each  station  a 
card  similar  to  the  following : 

(For  railroad  statioiiH  in  the  towns  of  Chelmsford  and  Sudbury,  sammer  of  1897.) 

The  graded  price  of  milk  per  can  of  eight  and  one-half  (piarts,  delivered  in  good 

order,  with  dairy  number  plainly  marked  on  stopper  with  stickers,  and  up  to  the 

standard  required  by  law,  in  the  car,  for  the  following  six  months,  from  April  1, 

1897,  wiUbe: 

Cents. 

April 24 


May 22 

June 22 


Ceotfl. 

July  , 24 

August 26 

September 26 

Average,  24  cents. 

In  case  the  amount  of  milk  received  by  the  contractors  and  not  sold  for  nse  as 
Diilk  shall  exceed  5  per  cent  of  the  entire  sales  of  the  month,  then  for  said  excess 
over  and  above  the  5  per  cent  the  contractors  shall  pay  only  what  said  excess  is 
worth  for  butter,  taking  the  average  priee  of  butter  for  the  month;  and  the  value 
of  the  surplus  milk,  manufactured  into  butter,  shall  be  determined  by  a  committee  of 
farmers  and  contractors. 

MILK   CANS. 

Milk  cans  are  the  property  of  the  persons  or  company  whose  name  is  stamped 
upon  them.  The  ownership  is  absolute.  The  legislature  has  passed  a  law  which 
makes  it  a  criminal  offense,  punishable  by  fine  and  imprisonment,  to  retain  or  make 
use  of  a  milk  can  for  any  purpose  whatever  without  the  consent  of  the  contractor 
or  owuer.     (See  chapter  440,  Acts  of  1893.) 

Contractors'  surplus  milk. — As  stated  above,  the  contractors  and  the 
Producers'  Union  agree  upon  a  price  for  six  months  in  advance.  In 
doing  this  the  purchasing  contractors  seem  to  be  taking  some  chances, 
for  they  can  not  foresee  the  demand.  Particularly  is  this  the  case  in  the 
summer,  for  then  the  demand  depends  much  on  the  weather,  as  a  hot, 
sultry  "  spell "  causes  the  consumption  of  milk  to  increase  rapidly. 
Further  than  this,  the  contractors  appear  to  take  large  chances  in 
another  way.  They  agree  to  take  all  the  milk  that  the  fanners  supply- 
ing them  with  milk  at  the  various  sliipping  stations  may  produce. 
This  leads  to  receipts  largely  in  excess  of  the  demand,  as  has  been  seen 
by  the  preceding  tables  of  receipts  and  sales;  tlie  excess  sometimes 
reaches  one-fourth  of  the  receipts.  The  contractors  save  themselves 
from  loss  by  an  arrangement  by  which  the  stipulated  price  is  paid  for 
only  such  milk  as  is  sold  again  and  for  a  small  margin  in  excess  (equal 
to  5  per  cent  of  the  sales;  see  above  card).  All  surplus  beyond  this  is 
made  into  butter  by  the  contractors,  at  their  creameries,  on  the  farmers' 
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account,  allowing  eiicli  month,  a^  tho  value  of  the  butter,  the  average 
of  the  Jobbing  pricoof  batter  quoted  by  the  chamber  of  eomiiien!<"  dur* 
iD^  the  inoiith  iiiid  churjjiii^  4  cents  per  pound  tor  nmking,  Thus  the 
farmer  is  sure  of  getting  at  h*ast  butter  vahie  ix>r  all  the  milk  be  can 
make.  To  protect  the  farmers  from  an  undue  extension  of  this  RurpluH 
priv  ilege,  the  contractors  agfee  not  to  extend  their  routes  or  enhirge 
their  terrilory.    The  advantages  of  tlds  surplus  system  are: 

(I)  The  market  is  more  steady  than  it  would  otherwise  be.  The  tig- 
nres  altove  show  that  the  price  has  been  very  uniform  for  many  years. 
The  surplus,  being  in  the  hands  of  the  large  dealers,  does  not  get  Ufmn 
the  market,  and  the  supply  offered  to  the  retail  trade  by  the  eou tractors 
18  never  in  excess  of  the  demand, 

(II)  The  contractors  have  a  kirge  reservoir  to  ilraw  from  when  sultry 
summer  weatlier  or  other  cause  increases  the  demand ;  hence  the  market 
18  never  short  of  milk. 

(3)  The  farmers  tind  a  market  for  imu^e  milk  than  they  otherwise 
wonhl,  though  the  surplus  portion  is  sohi  at  ranch  less  than  the  other 
part.  Thu  butter  value  ot  the  surplus  milk  for  the  year  180(j,  less  the 
coat  of  making,  was  13  cents  per  can»  a  fraction  over  71  cents  per  hun- 
dred pounds.  For  1807  the  butter  value  of  a  can  of  milk  averaged  13^ 
cents,  a  little  better  than  for  1890. 

The  disadvautage  of  the  system  is  that  it  is  the  cause  of  much  fric- 
tion between  the  producers  and  the  contractors*  The  snrplus  offers  a 
gor>d  opportunity  to  increase  the  farmers'  natural  suspicion  of  the  con* 
tractors.  The  application  of  the  system  is  blind  to  many  farmers,  some 
of  whom  even  question  the  honesty  of  the  contractors  in  accounting  fi 
the  anujunt  of  the  snr]jlus.  This  ditference  is  further  intiuisitied  b; 
the  method  of  settling  with  the  farmers.  The  contractors,  for  their 
convenience,  ascertain  how  much  of  a  discount  the  butter  value  <d^  ti»e 
snrplus  would  create  on  the  whole  amount  of  milk  which  a  farmer  ships, 
ami  ill  making  their  payment  they  deduct  this  amount  from  what 
wouhl  be  due  if  all  milk  shipped  had  been  sold  at  the  long  price^ 
Hence  the  numthly  bills  are  not  written  for  the  proportionate  amcuitit 
of  sale  milk  at,  for  inatance,  20  cents,  plus  tht^  proportionate  annmnt  of 
snrplus  milk  at,  for  instance,  Ki  cents;  but,  it  having  been  found  that 
the  amount  of  surplus  milk  and  its  butter  value  is  enough  to  reduce 
the  average  price  of  milk  at  a  20-cent  station  U  cents,  when  the  farmer 
makes  out  his  bill  for  liis  full  shipment  at  -(*  cerits  per  can  the  con* 
tractors  diseount  the  bill  1 J  cents  per  can  and  remit  the  balance. 

Thr  surplus  for  May,  1897 — ^the  butter  vahie  of  milk  being  1 1  cetits 
t>er  can — ^amounted  to  an  average  discount  i>er  can  on  all  shipments  as 
follows: 

When*  prict'  wna  19  ct^utfl .,................_ 2. 36 

WlH*nj  priro  wum  20  ri*nt« -    - . . . , 2,tt4 

W  bore  pri<'i' wan  21  cent-  ......__....,...   ....,  2.  K2 

WluTi>  prinMvaa  22  ffutw ^,. ^ ,,  H.  II 

VVhero  prici?  was  23  eetit'*  -.,..,,..*,,.^p*..  3.3t» 
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Til  this  way  the  contractors'  clerks  can  figure  the  accounts  quite 
raiiidlv;  l>iit  the  method  increases  the  disstitistaetiori  with  the  nystem, 
because  to  the  mind  of  the  farmer  the  butter  value  of  surphis  milk  ere- 
iitus  an  actual  disci  mnt  or  a  ''charge  back"  on  the  whole  of  his  lulL 

TiuH  system  of  buying  all  the  milk  that  is  oflered  furnishes  shippers 
a  market  for  all  they  can  produce,  but  this  in  turn  tends  to  increase 
thi*  surpbis,  wliich  reaehed  unusual  proportions  during  the  years  1800 
and  1*S*JT.  This,  coupled  with  the  low  price  of  hntter,  made  the  dia- 
count  for  those  years  more  than  twice  what  it  harl  previously  been. 
The  records  of  milk  meetings  and  farmers'  gatherings  show  that  the 
surplus  is  the  great  cjuise  of  dissatisfaction,  the  burden  of  many  reso- 
lutions and  speeches  being  that  the  contractors  should  buy  ^'strsiight/' 
The  contractors  have  sometimes  agreed  to  take  all  ehances  of  surplus 
and  pay  a  straight  price  if  they  could  buy  for  2  cents  leas.  Before  this 
system  was  introduced  there  was  much  eomphiint  at  the  irregularity 
of  the  ami)unt  sold  to  the  tiontractcirs.  If  the  supply  ran  ahead  of  the 
demand,  the  farmers  woiihl  receive  notice  to  keep  back  jiart  of  their 
supplies;  and  they  were  lialde  to  he  obliged  to  make  butter  or  cheese 
in  varying  (|iiantities  every  lew  days.  This  was  a  great  imonvenieuce 
and  eaused  miudi  grumbling,  which  was  remedied  by  the  contractors 
adopting  the  present  plarj,  taking  all  produred  and  paying  butter  price 
for  the  surplus.  I?iit  that  was  so  many  years  ago  that  the  improvement 
is  imt  generally  remembered.  The  feeling  agiiinst  the  sui-plus  was  so 
strong  in  1889  that  the  nuitter  was  referred  to  the  State  board  of  arbi- 
tration, which  derided  thitt  the  principle  was  a  sound  one. 

It  should  be  stated  here  that  the  ditferent  wludesale  firms  report 
their  receipts,  sales,  and  surplus  to  their  organization  and  to  the  Milk- 
Producers'  Union,  and  tlie  discount  is  ftgured  on  the  totals,  being  the 
same  to  all  farmers  at  equal  distances  from  the  city,  regurdless  of  the 
contractors  t4>  whom  they  sell  or  the  amount  of  surplus  which  their 
iDdividual  wholesaler  may  have  had. 

Iii'tailutg,— On  the  arrival  of  the  milk  cars  in  Boston  they  are  run 
onto  the  railroad  sfch'ngs  of  the  milk  contractors  from  9  to  11  o'clock 
a.  m,,  regardless  of  the  distance  the  cars  have  come.  The  peddlers  by 
this  time  have  finished  their  morning's  distribution  of  milk  and  their 
wagons  are  backed  to  the  contrjic  tors'  plat  for  jus  and  sheds  for  the  next 
day's  supply.  The  cans  are  quickly  transferred  from  the  cars  to  the 
l^eddlers'  wagons.  In  a  few  cases^  where  there  are  customers  for  several 
eans,  a  delivery  is  made  at  once,  but  most  of  tliis  milk  is  carried  to  the 
iliflerent  p^'ddlers*  headtpiarters.  Here  the  milk  is  run  through  a  large 
mixer,  so  as  to  insure  uniform  fjuality.  Then  it  is  drawn  off  into  quart 
;ind  pbit  cans,  of  tin,  and  placed  on  ice.  The  next  morniog  about  2 
o'clock  the  peddler  starts  out  to  deliver  this  milk  to  the  customer,  leav- 
ing at  the  door  of  tenement,  fiat,  and  dwelling  house  the  can  of  milk, 
usually  before  the  family  is  out  of  lied,  lly  this  it  will  be  seen  that  the 
milk  is  in  the  city  about  eighteen  hours  before  reaching  the  consumer. 


It  will  also  be  noticed  that  the  milk  is  deUvcre4  in  iudiTidtial  canii, 
nev«ir  poured  or  dipped  from  the  large  can  to  the  coDsamerV  dish. 
According  to  the  milk  iiiijpei'tc^r  of  the  nmiiidpality  of  Boston^  the 
number  of  persons  seliing  milk  t'rt^m  wagons  during  1890  was  o^S^  and 
the  number  of  Bhopkeepers  who  sold  milk  was  1,019.  In  Cambridge 
there  were  1S<)  peddlers  ;ind  111  store  inilk  dealers.  The  numbers 
remained  practically  tiie  same  in  1807,  Nearly  all  of  the  peddlers 
use  wagons  of  the  same  style — the  body  like  an  express  wagon,  with  a 
rounded  canopy  top,  open  at  the  front  and  rear. 

C/m»i  cans, — When  the  retailers  go  to  the  wholesalers'  depots  for 
their  daily  supplies  they  usually  take  with  them  return  cans,  belonging 
to  tlie  wholesalers,  in  which  they  have  taken  their  supplies  on  a  pre- 
vious day.  These  cans  are  immediately  rushed  on  board  the  cars,  so 
that  the  latter  may  be  ready  with  as  little  delay  as  possible  to  be  drawn 
out  and  made  up  in  the  trains  for  returning.  On  account  of  this  pro- 
cedure the  eans  aiv  returned  to  the  farmers  unwashed,  and  sometimes 
in  a  very  filthy  condition,  for  a  can  may  liave  been  delivered  by  the 
peddler  to  a  griirer  where  a  portion  of  tbe  contents  which  was  unsold  has 
soured  and  stuck  to  the  bottom  and  sides  of  the  can  before  tlie  i>eddler 
calls  lor  it  to  return  to  tlie  wholesaler;  in  exreptional  cases  tlie  can 
may  have  l>eeu  useil  for  other  articles,  possibly  kerosene  oil.  The 
farmers  have  trequently  consulted  together  as  to  the  best  means  of 
bringing  some  ivressure  to  hear  on  the  contractt^rs  to  compel  thein  lo 
retun*  clean  cans.  Tliis  feeling  has  gone  so  far  as  to  result  in  several 
attempts  U)  induce  the  legislatare  to  pass  cijmpulsory  laws  on  tbe 
subject. 

The  contractors  make  two  excuses  for  this  way  of  doing  business. 
Tlie  first  is  the  matter  of  exi^ense;  they  claim  tliat  to  liave  the  cans 
washed  before  retarning  would  mean  the  impossibility  of  getting  them 
onto  the  car  that  day,  and  the  necessity  of  havin^i  a  large  investment 
of  money  tied  up  in  a  triplicate  set  of  cans.  The  second  excuse  is 
that  even  if  they  washed  the  cans,  after  ha\nng  been  tightly  bunged  up 
in  the  car  and  on  the  road  for  several  hoars,  they  wonhl  be  unJit  for  use 
in  reshipping  milk  without  being  scalded.  The  contractors  chiiin  that 
if  the  cans  are  sent  into  the  country  clean  many  farmers  will  neglect 
this  ]>r€^cauti(m,  and  that  the  next  day's  milk  wonhl  reach  the  city  in 
worse  condition  than  when  the  cans  are  carefully  cleaned,  scAlded*  and 
aireil  at  the  dairy  before  putting  fresh  milk  into  thcTri. 

MefhodH  of  producers  and  Hhtppers. — The  methods  ptirsue<l  by  the  milk- 
producing  farmers  who  supply  the  contractors  may  be  described  more 
in  detail,  as  follows; 

For  example,  a  neigliborhood  may  be  taken  in  Windsor  or  Windham 
County,  Vt,  from  which  the  milk  is  hauled  by  wagon  to  Bellows  Falls 
and  there  put  on  tlie  milk  car. 

The  proc«*8s  by  which  the  milk  is  prepared  for  marketing  is  sim|de« 
though  it  requires  care  and  attention  to  preserve  an  equal  temperatore. 
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Tlie  morn  In  ^^-8  milk  is  *'fK>1efl  l)y  variolic  nieTHociB,  name  eitfplo^iTgn 
vvliile  not  a  few  siiHpt'ii*i  thr  cjiiis  in  a  well  Wlieii  tlie  iji^^ht*«  iriilkhaa 
been  cooleil,  a  wood  stfjppi^r  in  pliK'tMl  in  tho  fuU  <'an,  upon  wbieli  is 
jjasted  a  Bmall  adhesive?  stamp  a  triil©  smaller  tlian  a  postage  stamp, 
;uh1  on  this  is  printed  the  nnmber  of  the  dairy,  as  well  as  the  nnmber 
oi  the  ear  conveyinir  the  milk  from  Bellows  Falls  tn  Boston. 

As  a  rnle  neigbboring  didrymen  liave  an  arrangement  liy  which  on#  j 
of  their  nnmber  takes  the  {laily  pnulnet  to  the  main  hiirbway,  wlier© 
tlie  eans  are  piek«*d  np  every  ni^ht  by  the  milk  wagon  and  the  **  emp- 
ties'- retnrrjed  by  the  same  eon  veyarn*e  in  the  morning.  In  some  cases, 
liowever,  tbe  rariner  lives  3  or  4  miles  oil'  the  route,  and  of  eoiirse  is 
obliged  to  bring  his  own  milk. 

One  route  starts  from  Chester,  Windsor  County,  the  distanee  from 
the  driver's  honge  to  Bellows  Fa  lis  being  16  miles,  Tb  is  driver  receives 
3  rents  i>er  eiin  of  Sh  qtiarts  (or  18:^  P**»nids}  tor  eartirtg,  and  tbis  is,  of 
eoiirse,  paid  by  tlie  farmer.  VVitb  a  fonr-borse  covered  wagon,  i\m 
colleetor  sttirts  from  his  home  every  night  in  tlie  week  at  9  o'clock, 
going  by  the  nmst  direct  road  to  Rmdvingham,  tiienee  to  Bellows  Falls, 
At  j^reserit  this  rout©  furnishes  180  eans,  whicli  iire  pieked  up  iti  differ- 
ent plaees  along*  tbe  highway  to  Bartonville,  It  takes  about  six  hiniri^ 
to  make  tbe  triji,  whieh  conhl  be  done  in  considerably  less  time  but  for 
the  work  of  piekiiig  up  the  enns,  Tbe  route  is  not  ]>artieularly  pleasant 
by  nigbt,  and  especially  is  tbis  true  in  stormy  weather,  yet  for  the  305 
nights  in  the  year  tbis  driver  faithfully  performs  his  duty,  whether  in 
strum  or  starlight.  The  trip  is  not  infretinently  attended  witli  disa- 
greeable ai  d  even  dangerous  features,  as  was  tbe  case  during  tbe  tloods 
ol  181)7,  when  tbe  highway  was  washed  out  in  several  plat^es,  necessi- 
tating a  rountl about  trip  of  several  miles  through  Saxt^ms  TMver.  FJut 
tbe  milk  w^as  delivered  every  morning  at  tlie  ear  before  tbe  time  of 
leaving  Bellows  Falls  for  Boston. 

Od  arriving  at  the  car  the  milk  is  weighed  by  those  in  charge  and 
the  weights  credited  to  the  nnnd)er8  representing  the  respective  dairy- 
men. Tlie  milk  car  starts  daily  at  .\-W  a,  m,  and  reaches  Boston  about 
four  hours  later,  and  twenty  eight  or  twenty-nine  hours  after  the  morn- 
ing milking  of  the  day  before.  Since  the  establishment  of  this  route, 
in  tbe  year  1890,  the  business  gradually  increased  until  June,  1897, 
when  tbe  shipments  amounted  to  nearly  700  cans  a  day. 

linston  Hifjiicm  Httnmutt  njh — The  advantageof  this  system  of  liandling 
milk  by  large  wln^lesalers,  <"onibitied  into  an  association,  is  that  the 
business  is  in  the  hands  of  solvent  parties,  wdio  can  be  relied  upon  to 
jtay  the  lariners  promptly  the  nnmey  due  tbeni;  tlie  business  is  done  in 
a  uniform,  metbodiral  way,  all  producei  s  being  treaterl  alike;  there  is 
more  |ml>licity  to  the  business  than  there  would  be  if  tbe  milk  were 
sold  to  a  great  many  small,  isolated  peddlers,  Tbe  existing  Boston 
system  maintains  a  more  steady  market  than  w^nild  otherwise  be  possi- 
ble, by  keeping  oti'  from  it  an  umhie  surplus  which  would  break  the 
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price;  conseqiiently  tbis  iiiTiingeineiit  insures  betU-r  prices  to  farmers 
than  they  would  otherwise  jret.  Another  iMlvauta^e  is  in  the  fiU't  that 
thin  larjje  combination  of  wliolesalers  doing  bnsitjeHa  in  a  systematic 
way,  with  regular  chemists,  etc»,  is  a  powerlul  fat^tor  in  elevating  the 
f|uality  of  milk  on  the  market  and  helping  to  bring  it  up  to  a  «ati*ifar- 
tory  staiidjird.  With  i^^khI  hiws  to  start  with,  to  which  reference  will 
4je  made  fnrtlier  on,  and  ii  stron|C  fiDaucial  interest  wi»rking  to  sustain 
these  laws,  a  great  deal  is  done  for  the  quality  of  milki 

There  are  disa^lvantajres  connected  with  the  Boston  sy8t4?m,  wonie  ol 
whiiii  have  hern  sulljciently  described.  Another  is  that  it  does  not 
stimulate  any  advance  in  quality  of  milk  beyond  meeting  the  st^indard 
requireil  by  law. 

Other  milk  sttpphf, — ^It  has  ab*eady  been  st-ated  that  the  milk  brought 
into  the  city  by  the  contractors  is  about  three  quarters  of  the  whole  sup- 
ply* A  portion  of  tlie  other  one* fourth  comes  in  by  niilroad*  brought 
by  peddlers  wlii»  go  into  the  country  and  buy  direct  from  the  farmerSp 
These  peddlers  usnjiMy  buy  on  the  basis  of  the  eontractors"  prices,  for 
these  prices  set  the  pace  for  abtnit  all  of  the  milk  business,  and,  to  a 
large  extent,  govern  it.  Hut  tht^se  ]>eddlers  bny  only  what  their  ordi* 
nary  trade  will  take.  If  they  occasionally  need  extra  milk  they  can  buy 
it  of  the  contractors,  Tlmugh  thi^se  peddlers  pay  no  more  than  the 
regular  price,  the  farmer  gets  the  full  price  for  all  that  he  sells,  because 
tiie  ]>cddlei'  whom  lie  snpplies  never  has  a  surplus  f(U*  which  to  jjay  a 
h)wer  price,  ( >n  the  other  hand,  the  more  of  such  business  there  is  the 
more  the  surplus  tends  to  increase  in  the  hands  of  the  oontriMJtors. 
Their  burdensome  surplus  is  a  ronvenience  in  a  pinch  to  the  outside 
peddler,  who  competes  with  them  for  milk  and  for  customers,  hut  w*ho 
carries  none  of  the  inconvenience  of  a  surplus. 

Another  portion  of  the  milk  of  the  Greater  Boston  is  produce<l 
witliin  its  limits.  Tiiis  is  not  murh  of  a  factor  in  the  city  proper,  but 
the  geographical  and  business  reasons  which  lead  to  the  grouping  of 
several  nutnicipalities  as  the  Grt^atcr  Boston  necessarily  include  a  few 
places  which  ]»rodnce  nearly  all  «)f  I  heir  local  milk  supply,  1  n  one  or  two 
instances— Milt  (»n  especially — tht*  jdai-e  snp]jlies  milk  to  some  of  It  a 
neighbors.  Over  7,000  cows  aie  kept  ii»  the  Greater  Boston.  locat4id  n^s 
follows: 


Btmtou 850 

Clu']H©ft 87 

Kevere . . . , 168 

Wintbrop.,. Si* 

t^iiiniY ...._..,. er»fi 

Milton 804 

Wincbteter 340 

Wohiim ,-.,. .362 

Watert«»wn 28 1 

Walthaiij.. .,. ,.  882 


Mjihleu  ... im 

Mecl  thrd  ..._..., 2r^ 

Mclr«6c,.... SM 

Newtiin l^2Vi 

Sonu»rviUe 3ti 

•Stouehuiii 311 

Arlington.. 23tt 

ReliDont 173 

Stiugns.. ..,-,..-...  544 

Lyim .,    342 


A  thirrl  source  of  snpply  of  outside  milk  is  fmm  territory  contt|nioii^ 
to  the  Greater  iioston,  \vhic\i  caw  W  Te*v*i\\*i*\  \i^  ^  ^lixe  of  10  to  15 
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miles.  This  ro(,non  is  qiiitci  tliiokly  settled,  ami  f^oiiBiime?*  conaklfraljle 
milk,  yet  it  also  prodnci's  miiub  milk  to  seU  in  Bot^stou,  which  is  brought 
ill  by  wa^jTcnis.  The  iuspector  of  the  fity  of  liostoa  reports  5,232  vwim 
sold  daily  iu  his  jurisdiction,  aside  from  the  railroad  milk.  The  milk 
in  other  cities  and  towns  of  the  G reciter  Boston  not  brought  by  rail 
must  be  5,f>00rans  more.  Two  of  tli*'  laffjest  towns  for  milk  shi^^meuts 
by  team  iii©  Dedham  and  Bedford,  from  eaeh  of  whi^Vh  nearly  l,tKK) 
cans  are  daily  hauled. 

This  nearl*y  milk,  althongli  only  about  ime- fourth  of  the  city  supply, 
has  shown  a  tenden*-y  to  increase  of  lati*;  its  eomjjetition  with  laiboad 
milk  was  imnsnally  severe  dnriug  the  last  few  nn^nths  of  181)7.  This 
lias  been  because  milk  has  been  maintained  at  snch  an  even  price^ 
be<*ause  there  has  been  an  iiriusnal  disparity  between  the  sale-milk 
value  and  the  batter  value  of  the  product,  and  because  iirices  of  other 
fnrm  products  were  so  tleprcssed  that  milk  was  relatively  the  most 
profitable  lurm  product,  in  very  many  eases. 

Providence,  the  second  in  size  of  the  ^ew  England  cities,  has  an 
estimated  pojadation  of  150,000,  The  best  estimates  obtainable  place 
the  milk  eonsarni>tion  at  75,000  quarts  per  day*  This  amonnts  to 
27,3Tri,00(>  (juarts  per  year.  This  milk  is  sold  from  40T  j^eddlers'  wagons 
and  f^OO  stores,  restaurants,  bakeries,  etc.  Nearly  all  of  the  milk  is 
jirodueed  within  20  miles  of  the  city.  Most  of  the  milk  that  is  brought 
in  wagons  comes  an  avera^^'e  distance  of  12  miles,  though  a  little  comes 
20  miles  each  day.  The  balance  is  carried  by  railroad.  One  car  brings 
in  9,500  quarts  par  day.  This  car  starts  from  Willimantic,  Toim.,  a 
distance  of  00  miles.  About  4,000  quarts  ]>er  day  are  carried  on  the 
other  railnuuls  in  express  and  bajr«:age  cars.  The  milk  is  shipped,  Ibr 
the  ntost  part,  in  cans  similar  in  general  style  to  the  Boston  milk  can, 
but  containing  f*A  and  lOi  quarts. 

The  selling  of  milk  from  stores  is  more  prevalent  than  ia  mnny  other 
cities  of  Xew  England.  It  m  estimated  that  alnahst  half  of  tlic  milk 
consumed  in  this  city  is  sold  from  stores  instead  of  i»eing  delivered 
from  house  to  house  liy  |ieddlers.  Most  of  the  railroad  milk  goes 
directly  to  stores, 

Tlie  price  <d*  milk  for  the  last  few  years  has  been  quite  uniform,  t-on- 
snmers  ]»aying  nsnally  a  cent  less  in  the  summer  thau  iu  the  winter. 
The  letail  summer  prire  ranges  from  5  to  7  cents  and  the  winter  j^rice 
from  0  to  8  cents.  The  wiiolesale  price  per  can  in  the  summer  is  at  the 
rate  of  15  or  10  cents  jier  gallon,  and  10  or  20  cents  per  galh^n  in  the 
winter.  About  oue-third  of  the  uearl>y  milk  is  sold  Ijy  the  producers 
tliemselves,  who  drive  into  tbr  city  every  moridng  with  tlu'ir  supplies, 
retailing  from  bmise  to  inmse,  About  two  thirds  of  the  nearby  milk  is 
Sidd  by  peddlers  who  buy  milk  from  the  farmers.  Some  of  them  buy 
from  middlemen,  who  ])ifk  up  milk  from  the  larmers  and  haul  it  U\  ^\Nft> 
city.    In  these  cases  the  [meddlers  do  imt  ^^^  oir  >5Ai<ANN  X^^^fc  \masw  ^\aa 
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produce  tlie  iiiilk  for  tliein.  These  iijiddleiiieu,  lir^wever,  differ  from 
tliose  io  iiostoii  ill  tliat  Ihey  oreiipy  ii  mncli  less  eon8]»iei]oi]8  place  in 
tbc*  Init^iness  ihnn  the  liostoTi  coiitnictor.s  ;irid  are  Lardly  more  than 
agents  ami  teaaiisters  for  the  city  peddlers. 

The  producers  receive  11  to  12  cents  per  gallon  for  milk  in  the  sum- 
iiieFt  and  1.1  or  10  eeats  in  the  winter. 

The  populatitni  of  l-ro%idence  hiis  increased  from  120,(HHJ,  in  1880,  U) 
150,0tM)  ill  189t),  or  25  percent;  but  the  consumption  of  milk  appears  to 
have  rntireased  about  122  per  cent,  only  ,'i'i,70Q  quarts  ^ver  day  being 
reported  in  1880.    These  tignres  show  tliat  there  has   been  greatly^ 
niereased  consumptiou  of  milk  per  capita  during  the  last  few  years. 

Milk  is  from  twelve  to  forty *eight  hours  old  when  it  reaches  the 
consumers  in  I'rovidence, 

OTHER    CITIES. 

The  reports  from  the  other  New  England  cities  are,  for  the  most  part* 

wir  hiait  novel  teatures.  To  go  into  the  details  about  each  city  would  be 
nirrc  repctitiont  to  a  large  extent.  Tlie  milk  generally  is  brought  into 
the  city  early  in  the  moniiug  by  retailers  who  are,  for  the  most  part,  pro- 
ducers. In  some  instances  peddlers  buy  the  supplies  4)f  farmers  and  act 
ofdy  as  middlemen.  In  other  cases  the  farmer  supplements  his  own 
supply  by  l>uying  from  his  neighbors.  The  milk  is  mostly  produced 
within  a  dozen  or  lifteen  mih^s  of  the  city  where  it  is  consumed.  The 
ni;i!it's  milk  is  not  over  12  hours  old  when  it  rciiches  the  consumers j 
the  morning's  milk  not  over  (i.  (/ouseqnently  less  pains  are  taken  in 
cooling  and  caring  for  the  milk  than  when  it  becomes  48  to  72  hours  old 
before  reaching  the  consumer.  Bix  cents  per  quart  is  the  average  price 
to  consumers.  In  some  <*ities  the  priee  drops  to  5  cents  in  tlie  summer, 
and  in  a  ivw  instances  7  events  is  reached  hi  the  winter. 

The  usual  methtnl  of  distributing  milk  is  by  pouring  from  the  8^-qnart 
cans  into  the  individual  ciois,  iiitrliers,  or  bowls  of  customers  at  their 
duors,  althuugli  s^jme  petldlers  carry  individual  cacs.  The  use  of  glass 
bottles  is  comparatively  rare,  though  increasing.  In  many  cities 
the  ohbfjishioned  wagons  are  giving  way  U}  vehicles  built  lowdown 
expressly  fiir  the  milk  business.  In  many  cases  farmers  who  sell  milk 
[lay  some  attention  to  vegetables  and  small  fruits,  which  utilizes  help, 
insures  an  advantageous  rotation  of  tillage,  helps  out  the  supply  of 
manure,  and  assures  a  retail  market  Ibr  eggs,  fruit,  or  vegetables, 

Worcester,  Masa»,  has  a  population  of  110,(HK>  at  present,  and  annu- 
ally consumes  2/>70,{KH)  cans,  which  is  sold  from  ti.lU  wagons  and  store**. 
It  is  retailed  for  the  most  part  at  G  cents  per  quart,  summer  and  winter. 
In  tlie  city  and  suburbs  are  a  number  fif  superior  Jersey  and  (Uiernsey 
herds,  for  whose  milk  better  prices  are  olitained.  Worcester  has  a  very 
effii'ient  milk  dealers  and  ])r*Hiufers'  associatioUj  which  does  much  to 
promote  nniformity  in  prire  and  t<i  keep  up  the  qnalily.  Many  of  the 
Worcester  nn'lknien  are  market  gardeners,  who  combine  the  two  kinda 
of  farming  to  advantage. 


Most  of  tbo  Lowell,  l^ras.H.^diiily  Hujqily  ut*  3^511  cans  coinus  directly 
from  tlio  fanners  within  a  few  miles  of  tlie  city*  But  a  Boston  loilk 
train  passes  tliron;-!!  the  city^arnl  at  times  a  littk^  railroad  milk  is  kvft. 
Milk  retails  for  the  most  ])art  fur  5  crnts  per  tjuart  in  the  summer  and 
0  cents  in  the  winter.  One  hnndred  and  Reventy-six  milk  dealers' 
lictnises  ari^  i.ssue<l  in  this  t-ity.     Tin*  popnlatiuti  is  84JKK). 

BiirIiiij:(tou,  ^'t*,  uses  abont  3*15,000  |j:allofjs  annually^  whirli  is  .^old  by 
about  140  peddlers,  nuiuy  of  whom  are  iiroducerSp  The  jMipulation  in 
1800  was  irj,(H)0,  but  it  is  estimatetl  now  at  about  20,000,  The  ])er  t»ap- 
itacousomptioM  t»l'  milk  has  int'renseil  nuiterially  dnrinjijj  the  past  ten 
years.  The  trade  has  nearly  doubled,  while  the  increase  in  populatiou 
is  abont  onetliird,  Priees  at  retail  rau^o  from  4  to  0  cents  in  the  sum- 
mer, and  from  o  to  7  rents  iu  the  whiter. 

Augusta,  Me.,  with  a  populatiou  of  12,00<>,  uses  1,000  to  2,000  fpmrts 
of  milk  daily,  mostly  retailed  at  a  nuiform  i)r]ee  of  G  cents  the  year 
around.     The  farmers  who  produce  the  milk  tor  the  mtjst  |*art  retail  it. 

Portland,  Me.,  uses  tlu^  milk  of  about  4,00ti  cows,  which  amounts  to 
about  2,2rH\0OO  gallons  a  year.  8ome  of  this  ndlk  is  sent  in  by  railroad 
in  baggage  and  express  cars.  This  is  retailed  by  jjcddlers,  wht*  are 
mostly  middlemen.  The  milkmen  supplying  the  Portland  market  have 
an  organization. 

New  Bedford,  Mass.,  has  151  lieensed  dealers  retailing  24,000  or 
*2.%0fMf  ((narts  per  day ;  the  retail  |*rices  are  mostly  l\  au<l  7  cents.  Pro- 
ducers largely  retail  their  own  supidies. 

Taunton,  Mass.,  has  24  licensed  dealers  and  uncs  ab<iut  1l%ikn>  (puirts 
]>er  day.     Tlie  rr^tall  price  is  iJ  cents  summer  and  winter. 

ihirtfoni,  Conn.,  licenses  152  regubir  retail  dealers.  An  average  of 
26,000  quarts  is  sold  daily.    All  is  produced  within  10  miles  of  the  city* 

THE   ('REAM   TRADE. 

The  cream  trade  has  increased  rapidly  in  Boston,  Providence,  and 
other  cities  during  the  past  few  years.  Formerly  there  was  a  small 
supply  and  limited  ilemand.  The  business  was  not  pushed.  A  person 
who  wanted  cream  euuld  in  most  cases  besupi  lied  by  his  milkman,  and 
the  large  Boston  t^ontractors  did  ijoitc  a  cream  trade.  Still,  creant  was 
generally  looked  upon  as  a  special  luxury.  The  increasing  use  of  the 
separator  helped  to  dcveloj)  the  business,  making  it  more  easy  than 
ever  betbre  to  secure  swe*'t  cream  of  good  keeping  qualities* 

The  great  increase  in  the  cream  business,  however,  has  been  due  to 
the  systematic  bnsmess-like  push  and  enterprise  of  a  few  Elaine  cream- 
eries. This  business  began  in  the  latter  part  of  the  eighties.  The*'ream 
is  sent  in  0  gallon  cans,  ]»arked  iu  ice,  by  express  on  fast  trains,  reach- 
ing Boston  about  0  *»'cloek  in  the  morning.  It  is  there  received  by 
agents  of  the  j>roiirictr>rs,  put  into  half  pint,  pint,  and  qmirt  glass  jars, 
and  delivered  at  once*  It  is  n<it  tudy  delivered  direct  to  families,  but 
is  a  common  and  staple  article  of  merchandise  in  tXxfy  ^xc^e«^^  %\K!f^<e%\!^ 


Boj^ton,  Providencej  and  other  iK>rtioii8  of  smitlieastern  ^ew  KiiglatuL 
Many  Htores  wiiicli  took  experiuient^illy  only  on©  or  two  cans  to  begin 
with,  fomitl  tlieir  trad i^  rapidly  iiusreased,  as  the  publicijui^^kly  ^'i^auglit 

on''  to  the  possiliility  of  gtjttiii^  cr<?mn  of  reliable  qiirtlity  aud  gcwid  t'on- 
ditioii  for  keeping. 

This  cream  is  of  niiiform  qnality,  heavy  iind  rich,  beiti|?  about  ift  per 
Ci'Ot  butter  fat,  18  put  up  in  attractive  and  etmvenient  lbrn»,  aud  lieei»s 
welL     Tliis  has  stimulated  a  growiog  demand. 

Such  aircus  as  ^^  Bangor  uream/'  ^*  Ilanipdeu  ereaia,'^  ^^  WalUns:ford 
exfiam/*  are  now  a  frequent  aud  familiar  sight  in  a  majoiiry  of  gn*eery 
and  provision  t^tore^^.  The  cream  is  retailed  in  Bemt<in  at  *M)  eents  i^er 
quart 

One  eatabliRhnient  i^hipping  eream  firom  Maine  makes  the  following 
report  of  its  ImdnesH  for  the  last  three  years,  Hliowing  the  iuercaj^e  in 
the  use  of  ereain-    The  tiguret^  are  for  gallons: 

Thkk  armm,  47 p*r  ^nt  hHUcrfuL 


im*. 


ifm. 


mm. 


afwtfloawlvidnitY,,,.,,... ...-.-.,.-*...,........„...•.,....  33.168     40,141  |  43.943 

a«\rtjfly,LytiIi,*nilSiUtnii --...,.,  — ,,,„...,,.,,„„,„,_.„....     a,03^*       8,811       «,432 
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Thin  cream,  IS  per  cent  h  niter  fat. 
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IJostoii  ;iii<l  \  ii  iiiity 

Lynn,  S;il«"iu,  aiul  J'«v«'rl\ 
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Other  Maine  creanieries  are  also  iiiakiiijii'  lar.ue  slnjunents.  Faster 
railroad  trains  aie  said  to  1m*  neeessary  to  still  rnrtlirr  dcveloj)  tliis 
cream  trade.  The  (•reanieri(\s  are  mostly  ]n()piiet:ii y.  l)n>  inu  milk  of 
the  farmeis.  As  a  rule  there  are  no  particular  rcedin*,^  materials  to 
wliieh  objections  are  raised  to  the  farmers  usinu.  hnt  mncli  ])ains  are 
taken  to  impress  the  [2:reat  importance  of  <-leanIiness  in  r'vcry  detail  of 
the  business. 

SK'ni    MILK. 


The  skim  milk  ]n'oblem  is  of  considerable  importance  in  the  city  of 
Hoston.  As  we  have  shown  above,  a  <;reat  deal  of  the  suiplus  milk 
is  made  into  l)ntter  after  it  reaches  the  city.  Consequent  I\.  tliere  is  a 
snpi)ly  of  skim  milk  more  than  usual  in  such  a  (;eiiter.  A  ^reat  deal  of 
this  is  allowed  to  run  into  the  sewers,  as  there  is  no  market  for  it;  some 
is  sohh  liitd  some  is  returned  to  the  farmers,  but  the  greater  part  is 


thrown  away.  *  Tliiss  is  a  gre*At  loss  of  ihtH]  inalerial,  ami  if  thi^  ptn^ple 
of  the  fity  eoiild  realize  the  tiiml  value  of  skim  milk,  and  i'onlil  hiiy  it 
Bt  a  reasonable  \n'k'Ab^  irmcli  *roott  would  result.  But  as  oriiiiiarily  sold, 
a  iinart  of  tskiiii  milk  too  often  replaees  a  quart  of  whole  milk,  and 
thus  to  that  ext<?nt  injures  the  sale  of  whole  milk.  Further  than  that, 
skirn  milk  is  to  quite  an  extent  used  to  adulterate  whf>le  milk;  Just 
how  tniieli  no  one  ean  say,  Wlieo  milk  is  adulterated  witii  water,  the 
amount  of  solids  not  fat  is  reduc-ed  fn  the  &ame  proi>ortion  as  the  fat^ 
and  tlie  abnormally  low  amount  of  s«»lida  not  fat  is  evidenee  of  the 
work  of  adulteration.  But  when  the  atlnlttTant  used  is  skim  milk,  the 
solids  not  fat  remain  the  normal  amount;  conse(|uently,  the  adultera- 
tion is  more  ditlieult  to  dele^^t;  heiiee,  more  danj^erons. 

In  the  othei"  *vities  there  is  s<iniething  of  a  sale  of  skim  milk,  but  it  is 
Hineh  less,  that  in  Lowell,  for  instance,  amounting  to  L*,2li7  quarts  }>er 
day.  The  most  of  this  skim  milk  sold  out  of  Boston  is  sold  honestly  as 
a  valuable  f«*oti  in'ocliu't. 

The  use  of  buttermilk  is  not  so  extensive  as  it  ought  to  be,  and  yet 
in  some  eities  considerable  goes  into  consumption.  In  Lowell  stune- 
thing  like  Hr>(»  quarts  ]>er  day  are  sold.  In  Worcester  the  produc^t  of 
one  or  two  creameries  is  retailed  each  day.  But  speaking  in  a  general 
way,  the  sale  of  buttermilk  is  quite  small. 

CONDBNSED   MILK, 

The  use  of  condensed  milk  is  increa>^ing,  especially  in  Boattui.  A^ 
large  city  eollei^ts  many  people  wlni  are  eonq jelled  t<t  keefj  house  iu 
restricted  ijuarters;  in  not  a  few  instances  shop  and  tdhee  girls  i»raetice 
ligjit  housekeeping  in  a  single  room.  In  these  and  other  eases  tlie  can 
of  condensed  milk  is  a  convenient  artitile.  New  England  has  six  con* 
densed  milk  factories,  and  rlie  prn^bnt  from  the  West  and  even  from 
abroad  m  also  siild  in  the  grtjcery  and  prov^ision  stores. 


MILK    OOKSUMPTION   PER   CAPITA. 

The  eonsurrq)tion  of  milk  per  ea]>ita  is  a  very  ditlicult  thing  to  get  at, 
and  statistics  tni  this  point  nnist  nercvsaarily  be  more  or  less  faulty*  An 
etloi  t  has  Ireen  made  to  gain  information  on  this  subject  and  a  careful 
investigation  of  the  (piantity  of  milk  sold  in  a  number  of  cities  has 
been  made,  and  the  amount  ascertained  has  been  divided  by  the  popu 
lation.  The  result  is  remarkably  unitbrm,  as  follows  (the  figures  iiidi- 
cate  humlretlths  of  a  quart  ns<»d  daily  i>er  capita  of  population): 

Boston...,.,,..., 48     Unvi^rliill .,...  .45 


Lowell ... 
Nashua  - 


Hiirliniftoo .50 


Nnshn»> ,41 

Lawrence  .-.,,,,.-•,-   ,40 
PittBfield 30 


In  all  of  these  vnsen  it  mawt  be  remembered  that  an  element  of  uncer- 
tainty exists  in  the  degree  of  accuracy  in  the  rex)orts  cf  the  amount  of 
milk  sold  with  which  we  have  been  furnished,  but  Wi^  \^»xiWa»  ^s^  %fifc 


uiiiforiii  tliJit  it  18  hardly  fair  to  stipjiose  that  an  efjiml  error  coukl  hi 
been  ma*le  iti  every  ca&e.  Therefore  it  seems  reasoijjible  to  asHuiiie,  in 
a  ^fiieml  way,  tliat  the  roTisiiiii|»tioH  of  milk  in  Massadmsett^  i-itieHia 
a  little  less  tbaii  a  |)iiJt  per  jiersoii  per  day — a  little  over  Ibar-teurbs  of  a 
quart.  Jii  no  case  does  this  include  the  sales  of  skiiu  milk^  eoudene<ed 
milk,  or  ereaiu. 

MILK  LAWS   AND   INSPECTION. 


I 


LKGAL  8TANDAKD   AND    AlKl/l  KKATU>N\ 

All  of  the  New  En|;^laiid  States  have  laws  prohiltiting  the  sale  of 
adnUerated  or  watered  milk,  or  milk  from  which  a  portion  of  the  cream 
has  been  removed.  All  of  the  States  except  ConriecticiU  have  a  statut© 
standard  for  milk. 

Mas.sachnsetts  prohibits  the  sale  of  milk  ^Miotof  standard  ijiiality^*^ 
as  well  as  of  adulterated  milk,  an<i  the  followiuji:  statute  deJines  standard 
milk: 

If  tho  milk  in  Hht>wn  upon  tLTHi1yHi»  to  rotitnin  leas  thnn  thirteen  per  ot?nt  of  milk 
solidH,  or  Ui  rotituiti  leHs  than  nititisiiid  thn*e-i<'nthH  per  cent  of  tiitlk  M>lirtf«eKclniiive 
9f  fat.  it  shsill  b«  cl(M*mi-cl  lor  tUf^  ptiqioeii'H  ot  thm  art  t<i  ht«  not  of  good  titntidard 
ilimlity,  excof^t  during  tho  months  of  Aprll^  May,  Jniu^  Jtily,  uiiil  AiigUHt.  wUou  milk 
et>iitaiifciiijL^  Ichh  tbun  twi'lvn  per  vvnt  of  rullk  soltds,  or  lef^H  than  iiitie  por  I'cmt  of  milk 
BolidB  exc-lwsivo  of  fat,  <tr  h»8  than  three  jjer  ci*irt  of  fiit,  sUall  h«*  di^emwl  to  be  not 
of  guotl  Hljuiihird  i|iiahty. 

Nearly  all  of  thec-ases  entered  in  court  for  the  violation  of  theae  milk 

laws  complain  <if  the  otfender  for  selling,  or  havinj^^  in  IjIs  pnssessimi  or 

custody  wn'th  intent  Ut  sell,  **milk  not  of  stambird  quality,'"  iu8tea4i  of 

'*iidnlterated  or  watered  nnlk/' 

TIk^  Rhode  Island  law  provides  that — 

If  t,h<i  milk  8 hall  hv  nliowri  upon  analyHiw  to  oontnin  more  tlmn  oi^hty-eiglit  7»©T 
centum  of  watery  llaid»^  or  to  eontaiu  ]r»»  than  twelve  pi't  centum  of  miU%  mdi^k^ 
or  lose  thi^n  two  and  mie-lialf  perci^utom  of  milk  fats,  it  flhaU  W  deemed  for  Ibo 
puriiose  of  H»id  seetiotiH  to  Lo  iiilnnerated. 

The  New  Ilanipshire  law  says  that  if  uulk  has  less  that  1.3  ])er  cent 
of  milk  solids  saiti  lat^t  *' shall  be  prinni  facie  evidence''  that  the  udlk 
isadnlteratt»d.  But  evidence  that  milk  has  less  than  13  per  e^ntdolids 
is  fretpiently  reimtted  by  piodncin^  or  tdlVring  to  produce  some  C4»w 
which  ^ivcs  milk  i»f  less  than  13  per  cent  solids,  and  there  lore  the 
whole  law  is  nulliJiedp 

In  !Maine,  **when  milk  shall  be  tniiml  to  contain  over  HiS  |ier  cent  i»f 
water  it  sliall  be  ilremed  prima  facie  evidence  that  said  lailk  has  beeu 
watered,  and  when  milk  by  the  analysis  aforesaid  shall  be  found  to 
contain  less  than  12  i»cr  c*eiit  of  solids  and  less  than  'i  per  cent  of  fat  it 
shall  be  dcem*HL  ]nima  faeie,  milk  from  whicli  cream  has  been  taken.^ 
This  is  similar  to  the  New  Hampshire  law,  but  we  have  heard  no  oom- 
plaints  from  Maiiu^  over  the  wiirds  ^^  prima  facie. '^ 

Vermont,  like  Massachusetts,  prohibits  the  sale  of  milk  **notof  good 
stiuidard  quality^"'  an  well  as  adulterated  milk,  milk  from  which  a  por- 
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tion  of  the  cream  has  been  removed,  etc. 
standard  milk  as  follows : 


The  Vermont  statute  defines 


Standard  milk  shall  coDtain  not  less  than  twelve  and  one-half  per  cent  of  solids, 
or  not  less  than  nine  and  one-fourth  of  total  solids  exclasive  of  fat,  except  in  the 
months  of  May  and  June,  when  it  shall  contain  not  less  than  twelve  per  cent  of 
total  solids. 

The  laws  of  the  several  States  also  have  regulations  for  promoting 
honesty  in  sales  of  skim  milk,  such  as  labeling  cans,  etc. 
Wine  measure  is  by  law  the  standard  measare. 

OFFICIAL    INSPECTION. 

All  of  the  States  except  Vermont  and  Connecticut  have  special  laws 
providing  for  the  enforcement  of  these  milk  regulations. 

In  Massachusetts,  cities  are  required  and  towns  are  allowed  to 
appoint  milk  inspectors.  In  Boston  the  present  milk  inspector  is  a 
man  of  ability  and  energy.  He  has  a  respectable  salary  and  sufficient 
appropriation  for  collectors  of  samples,  laboratory,  etc.  Hence  the  work 
of  milk  inspection  in  that  city  is  very  efficiently  performed.  The  follow- 
ing statistics  of  his  work  show  how  thorough  it  is,  and  also,  inferen- 
tially,  something  of  the  quality  of  the  Boston  supply,  the  ratio  of 
samples  taken  to  court  cases  being  very  small. 


Year. 


1886. 
1888. 
1890. 


Samples 
taken. 

Cases  in 
court. 

Year. 

Samples 
taken. 

Cases  in 
court. 

8,701 
9,484 
13,853 

88 
67 
220 

ill 

13,623 
12.587" 
12,295. 

293 
3I« 
129 

In  a  number  of  other  Massachusetts  cities — Lowell,  for  instance — good 
w'ork  is  also  done;  but  in  most  cases  the  salary  is  nominal  and  the  work 
corresponds,  though  most  of  the  inspectors  earn  more  than  they  get. 
Very  few  of  the  towns  avail  themselves  of  the  i)ormlssion  to  appoint 
inspectors.  To  cover  the  tield  where  local  ins])ection  is  weak,  the  State 
board  of  health  and  the  State  dairy  bureau  are  also  given  authority 
to  enforce  the  dairy  laws.  The  following  statistics  show  the  work  of 
the  board  of  health,  scattered  over  the  State: 


Year. 


1H90 
1891 
1892 


SaiiipleM 

I'a 

mrt 

i 

1893 

Year. 

Samples 
taken. 

(.'onrt 
carteM. 

3  230 

24 
49 
72 

3,  073 
3,551 
6,104 

67 

•J.  72rt 

1894  . . . 

76 

3,  271 

1897  ... 

48 

Convictions  followed  in  about  90  per  cent  of  the  cases. 

lihode  Island  has  a  law  similar  to  Massachusetts  as  regards  local 
milk  inspect<jrs.  New  Hampshire  law  permits  the  appointment  of  such 
officers.  In  Maine,  cities  and  towns  of  not  less  than  3,000  inhabitants 
must  appoint  milk  inspectors.     In  most  cases,  however,j  in  all  ot^  tV\^^^ 


I 


states  tbere  is  little  iuspectioii  and  in  many  cases  no  iii8i>ector.  Par- 
ticular mention  Hhijuld  be  nuule  of  the  ^ood  work  in  Providence,  R,  Lf 
Nnshoa,  N,  U.,  and  Hartford,  Cod u.    Tbe  inspector  of  the  latter  dty 

iB  appointed  under  the  provisions  of  a  city  orditjance. 

The  regulations  in  thedifterent  States  as  Uy  the  duties  and  aatliorities 
of  milk  insi^ectors  are  similar.     The  inspectors  and  collectors  of  sani 
pies  employed  by  them  are  authorisied  to  enter  all  idaces  where  milk  is 
store<l  or  kept  for  sale  and  all  carriaf^es  used  for  the  conveyance  of 
milk  and  take  samples  for  analysis  from  all  sueh  places  or  carriages. 

The  laws  of  the  diltereut  States  where  there  are  milk  inspertors  pro- 
vide lor  registering  and  licensing  milk  dealers  for  a  nominal  tVi»,  Tbit» 
is  done  for  tlie  purpose  of  securing  proper  identitieation  of  the  dealer. 

The  legal  8apervisi4>n  hitherto  noticed  has  related  almost  entirely  U} 
the  eommercial  fraud  of  selling  less  food  t!iiin  the  purchaser  sn|ipi»ses 
he  (8  receiving  for  his  money — (.  <?*,  milk  watered,  skimmed^  or  naturally 
of  less  than  average  quality. 

8ANITAHY  I«AWB   ANI>  INSPEt^TIOK* 

All  of  the  States  have  laws  relative  to  the  healthfnluess  of  the  mOk 
supply.  Massachusetts,  Maine,  Khode  Island,  ami  New  Hampshire 
prohibit  the  sale  of  milk  from  siek  or  diseased  eows  or  cows  fed  upon 
the  refuse  of  breweries  or  distilleries  or  upon  any  substance  deleterious 
to  its  quality.  Connecticut  prohibits  the  sale  of  *Mmpiire  milk"  and 
milk  from  cows  which  shall  have  been  adjudged  by  the  coromissiou 
upon  diseases  of  domestic  animals  to  be  affe<!ted  with  tuberculosis  or 
other  blood  disease,  A  Massaehusetts  law  irnp<»ses  a  tine  ufM>ti  **  who- 
ever knowingly  feeds  or  has  in  his*  [»ossession  with  intent  to  feed  to 
any  milch  enw  any  garbage,  refuse,  or  ofl'al  eolleeted  by  any  city  or 
town.'' 

There  is,  however,  no  espeeial  sanitary  iuspection  of  milk  and  its 
sourees  in  any  New  England  town  or  city,  and  eases  are  rarely  brought 
in  court  for  violation  of  any  of  the  above  sanitary  laws.  The  milk 
inspection  now  in  vogue  relates  almost  exclusively  to  comntereial  frauds 
rather  than  to  health  matters.  The  Massachusetts  state  board  of 
health  has  done  some  good  work  in  investigating  several  typhoid  fever 
epidemics,  which  in  a  number  of  cases  have  been  traced  to  the  milk 
supply,  Loeal  boards  nf  health,  however,  liave  considerable  authority, 
and  in  several  cases  tliey  have  issued  orders  or  made  regulations  in 
advance  of  the  average  practice  of  tbe  State.  Hartford,  Conn,,  Port 
laud,  Me.,  atid  Lynn,  Mass.,  are  instances.  The  contagious  catjle 
disease  law  of  Massachusetts  |»rovides  for  a  t^attle  inspector  in  eaeh 
town,  who  makes  a  semiannual  inspection  of  neat  stock,  quarantining 
snsj^ected  animals,  which  are  subsequently  tubereuliu  tested,  and  if 
found  to  In*  diseased  are  de^troyi-d.  hi  a  lew  instanees^ — Pittslield,  I'or 
example — the  milk  ins]ye<'tor  and  en  t  tie  inspector  are  one  and  the  samii 
j>erson,  whieh  is  a  decide^l  advantage. 


J 


H       j>er»oiJ , 


The  milk  inspector  of  Nashua^  N.  H.,  has  a  iiui<jne  and  commeiitlable 

system  of  SiiDitary  inspection  of  the  milk  sii|»ply  of  that  city,  wbich  is 
said  to  work  well.  Althoug:li  hm  otTuaal  powers  are  confined  to  the 
city  limits  and  to  rlio  commercial  fraud  of  nt^lling  u*luUerated  or  low* 
grade  milk,  all  pcddlers^ — mostly  producers — are  re<iuired  to  answer  the 
following  qnestions  when  they  registcT; 

1.  Nume  of  owner  f  2.  Ntiiiiljer  of  eoww!  3,  Nuiii1>or  of  eaeli  l»reedf  4,  Food  ©f 
cowsf  5.  How  ismiitinroBtortMlf  B,  Qutmtity  of  milkjjroduccHl  pordiiyf  7,  Whi 
is  milk  stored  f  8.  How  is  inilk  enofttdt  9,  Ttjuipt^rattiru  of  milk  wb«n  aoldf 
10.  Sourt-o  ofwiiter  mipidy  for  st4)rk  and  for  wuslutig  tausf  IL  Drstancouf  water 
supply  from  liaroyard;  from  privy  vmilt;  from  lessiHndf  12.  Are  any  cuwa  sick 
upun  your  premifles;  if  so,  Imw  many,  and  with  wliut  diseascf  13.  Are  any 
perH<tn8  enpi|j:ed  in  liamllinji^  milk  »ickt 

The  inspector  also  calls  from  time  to  time  on  the  farmers  who  pro- 
duce milk  for  the  city,  even  when  they  reside  <mt  of  his  official  Juris- 
diction. He  makes  sui'h  in  ve8ti*,^jitii>n  of  the  premises  as  he  is  permitted, 
and  reports  to  the  boarti  of  aldermen  the  condition  of  aflairs.  The 
board  then  ijrders  the  report  published  in  the  hjcal  papers.  To  most 
milk  producers  the  publicity  of  an  unfavorabh^  milk  report  is  more  of 
a  puuisliineut  than  a  court  tine,  wlitle  a  favorable  report  is  a  valuable 
advertiseuient.  Hence,  as  much  is  accomplished  as  if  there  were  more 
strin|,'ent  hiws,  and  there  is  none  of  the  friction  that  mi^ht  arise  from 
over-offlciousness  or  unpox>u[ar  oflir-ial    prying.      He  also  issues  the 

following: 

[Uirooliir.] 

City  hf  Nashua,  N,  H., 
Drpahtmkxt  of  Milk  Inspkctiox, 
The  importriTico  of  education  in  the  hi^tter  care  of  milk  is  &o  i^rcni  tliat  I  (arl  it  n 
duly  to  caU  atteatioti  to  wTtnin  procaiitions  uect'ssary  to  a  ^ood  produrt.     Tlie 
average  farmer  haa  bo  infiny  lartJH  that  ho  aometiiuoa  fails  to  give  thiw  important  anh- 
ject  proper  attention. 

Jiiik  in  the  tiddrr  of  tht  heaUhy  cow  coiitainH  none  of  the  microorganisDia  of 
fermentation  or  deeay,  and  roiild  it  he  tirawn  tlmnee  into  an  hermetieally  w"'aled 
ree<'ptih'lr,  without  coming  in  contaer.  with  the  air,  it  wonhl  keep  witliout  change  lor 
I  indeHnite  time.  Of  eoursi*  tliir*  in  not  jjraetieahl*'  in  an  iiidiuary  ilairy,  hnt  eare 
an  ecrtaiuly  he  exerci>*ed  tlirit  tin-  Hnrronndinix  atrntiftpiiere  with  whieh  it  doe» 
como  ill  eimtact  i^  a»  free  a<  possihle  from  germs,  odorsi|  or  taintn,  for  tlieHL-  tlie  milk 
ohMorliH  with  gnat  rapidity. 

)lilk  which  haa  ntood  for  tea  minutee  lu  an  open  vesael  in  a  tainted  atmosphere 
win  be  fouml  to  contain  from  10,000  to  10(\000  ^.^erma  per  cubie  centimeter  (a  enldc 
Ci^ntimtJ'ter  reprenenta  about  one-tliird  of  a  cnlne  ineh),  w  hile  in  two  lionra  from 
2,(N^)»()00  to  5,CXK>,0tM)  ^erms  wiU  he  foniid  per  en  hit-  eenti  meter.  This  prinligionH 
increase  ean  he  stopped  by  removin;;  the  milk  to  a  proper  eooler.  I  have  explained 
tie  n^'cessity  of  pure  water  and  wliolesnme  food  for  eows  so  oiteu  before  tliiit  [ 
will  not  repeat  it.  But  I  wish  to  call  attention  to  Che  foUowing  precautions  in  the 
handling  i)i'  milk: 

All  stables  Bhonid  he  ventilated. 
Tliey  should  ho  as  ♦lean  an  poHsihl©, 
CowH  ^bonld  be  carefully  groomed. 

The  milk  should  he  drawn  twin  tlie  enw  a^  rapidly  aw  poRsible, 
The  inilk  iibonid  not  he  left  btanding  in  the  atahie  a  moment  longer  ihaii 
Deceasary. 


The  (cooler  should  1 


i  from  tlio  itAble  (hnt  uo  odofs  can  reucls  it. 


Itft  tempeniture  shonlfl  ha  nt  from  4o^  to  60"^  F,,  »n«l 
TTii?  tiiilk  blKinUl  lit?  iwrate^l  to  rr^iiiovo  animal  cxlum. 
ITmltT  tlu'Hc*  improved  roinlitii3D8  cows  not  only  yi(4d  hflttcr  milk  but  tnoro  of  it, 
aud  Jimply  repnj'  the  labor  and  trotilile  expanded  npoii  tbe>m. 

There  an^  in  thiH  viciaity  dairies  infamotis  alike  iu  thetr  cruelty  to  anminle,  in 
tUeir  brittaliKing  infliienro  npon  luim,  and  in  their  di8o:iae-Hpreading  e^rc»ct«  upon 
infatilHaiifl  the  gcoenil  coinuninity  ;  but  I  believe  that  a  vast  majority  of  our  fariui?!!! 
desire  to  do  right  if  but  the  ineauB  uod  IvBowled^e  wrre  presented  to  them* 

L  F.  GiiAVKs,  Iniipectarof  Mill, 

Health  orders, — ^Tlie  board  of  health  of  the  city  of  Boston  ban  the 

fottowirii^  re^riili^itioti:  ^^M 

WhcriiJiH  t'owH*  milk  is  one  of  th**  niont  common  and  iiercsHary  articles  of  food,  ani^^^ 
isofteutiuies  seriotiBly  impaired  in  naefiilneas  atid  rei3deri*d  dauji^t^rous  to  health  by 
tbo  want  of  prtq/er  rare  in  itn  protluctioii  or  Kubsi^<|UiHit  treatnienti  aud  baDilling;  it 
is,  tht»ridVirt\  orilored  that  th*'  followini;  re;L:nlntion  be  aiol  b  h^rehy  adopl^^d  : 

SectiuX  1.  No  ptTson  shall  use  any  boiblin^  au  a  at:»bb^  Ibr  cowa  ihiIvfh  ft  con- 
tain.H  ati  least  I.^KiO  fMibic  (vvt  of  »piu'i>  for  eitch  iiuitna!,  18  wtdl  li;:ht»'d  and  ventilaf<*d, 
ha«  ti^bt  roof  nnd  (loorn,  ^oorl  druinngo,  a  supply  of  ]niro  \vat4*r.  and  all  other  nec» 
tissary  ntiMioi^  for  niaintairiiH^  the  bcsiUb  and  ^ooil  condition  of  the  lowSf  and  boa 
been  approved  by  tin*  boiird  of  bralth. 

8EC.1*.  Hvery  pcviHou  imint^  jmy  snrh  btiildin^r  ^hall  krcp  the  inme  and  the  prem* 
laes  ronoiirii'd  therewith,  and  all  land  used  for  pa?^tnrago  of  tlio  cowa»  elean  aod  frwo 
fVom  filth. 

8kc.  B.  Every  iwmon  keeping  a  mib^h  row  nball  pcrnnt  it  to  be  examined  from 
time  to  time,  ton  to  itn  freedom  from  dinease,  liy  a  vetcriuariau  deaixuat«d  by  the 
board  of  h»*altb. 

Sec.  4,  No  jierHoubavinff  an  iiifectiona  diHease,  or  having  recently  be^'ii  in  cont^ict 
with  any  Ktoh  ]»er«oiu  nhiill  milk  vnws  <ir  han41e  can^,  meu8nreji»,  or  other  \eiSHrla 
used  for  milk  intcnidoil  for  b;iIi',  or  in  any  wny  take  part  or  assist  in  handling  milj 
intended  for  ^al«%  until  all  danger  of  trotomtinirating  t»urb  diHea^e  to  other  pr 
flhall  bavt^  passed, 

Brj\  5.  No  person  shall  sell  or  n^^o  for  ho  man  fiHid  the  niitk  of  a  diieaeed  cow,  or 
pemiU  »oi-h  milk  to  be  mi\'«-d  with  othiT  milk,  m>r  until  it  hun  heen  Ijoiled  shall  tud 
aucb  milk,  or  any  mixture  of  sueh  milk,  for  food  of  swine  or  olber  animals. 

QUALITY   OF   MILK    SOLD. 

Tlie  word  ijiiulrty  wiioii  applied  to  tniik  iiKiy  mean  the  anioiiiitiif  milk 
solids  (whirh  i.s  tht^  best  acreptatioii)  or  it  may  have  reference  to  flavor, 
disease  p^rtr*s,  baftoria  of  doray,  etc,  Fnm»  wiiat  lias  been  said  al»ove 
it  will  be  seen  that  ia  whatever  senwe  we  use  tlie  word  the  qnidity  of 
milk  reeeives  eousideruble  attention,  espe<*ially  as  to  its  eoinpositioiu 

In  ^[asj^achitsetts  the  law  ereatiiip  a  Ipjjal  shunbird  of  VJ  and  13  per 
cent  is  well  enfc^rced,  and  nnlk  in  the  market  nsnally  averiii^es  eveo 
above  the  standard.  All  <*f  tlie  large  Bostiin  wholesalers  eniphjy 
chenii8t8,  who  devote  sill  nf  their  tinje  to  testing  the  suppliew  which  they 
reeeive.  If  tlie  milk  of  any  dairy  is  below  the  statate  standard,  warn- 
ing; is  sent  to  the  jirmliicer,  and  if  the  wsirning  does  not  result  in  an 
ini])roved  quality  of  milk  the  snpjdy  fmm  thiit  dairy  m  droppe«K  In 
(§ome  instanee8  wheiii  there  is  unuustakable  evidence  of  wattTiug  the 
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casie  is  turned  over  to  State  officials  for  prosecntion.  This  unofficial 
inspection  weeds  out  a  lot  of  milk  that  might  be  below  the  standard 
before  it  is  put  on  the  market,  and  insures  to  peddlers  the  purchase  of 
milk  that  will  not  get  them  into  trouble. 

In  Providence  a  lower  standard  exists  than  in  Massachusetts,  which 
causes  the  milk  inspector  some  trouble.  Most  natural  milk  has  over  12 
per  cent  of  solids.  A  small  amount  of  water  can  be  added  to  13  or  14 
per  cent  milk  without  changing  the  proix)rtion  of  fat  and  solids  not  fat 
sufficiently  to  warrant  a  verdict  against  the  adulterator.  Most  judges 
will  convict  only  when  the  milk  is  below  the  statute  standard,  and  do 
not  feel  convinced  of  the  guilt  of  the  defendant  on  the  simple  assertion  of 
a  chemist  that  the  relation  of  fat  and  solids  not  fat  is  such  as  to  create 
a  certainty  that  the  milk  is  adulterated. 

In  the  smaller  cities  and  towns  statistics  from  samples  of  milk  taken 
by  various  officials  show,  usually,  a  higher  quality  than  samples  from 
milk  sold  in  Boston  or  Providence,  although  the  milk  in  those  places  is 
up  to  the  st^itutory  standard,  for  the  closer  the  contact  between  the 
producer  and  consumer  the  better  the  quality  of  the  milk.  The  occa- 
sional meeting  of  producer  and  consumer,  face  to  face,  has  a  tonic  and 
stimulating  effect  on  the  former,  which  tends  to  keep  up  the  quality  of 
the  milk  supply.  One  of  the  disadvantages  of  shipping  milk  by  rail- 
road is  that  the  producer  never  sees  the  consumer,  oftentimes  not  even 
the  peddler,  and  has  no  interest  in  his  supply  further  than  to  avoid  a 
word  of  warning  from  the  contractor's  chemist. 

Milk  substantially  above  the  statutory  standard  is  more  frequently 
found  among  farmers  retailing  their  own  milk  supply  direct  to  con- 
sumers than  elsewhere. 

The  following  is  the  result  of  analyses  of  milk  taken  from  milkmen 
by  officers  of  the  Massachusetts  Dairy  Bureau  in  the  regular  discharge 
of  their  routine  duties,  and  throws  an  accurate  sidelight  on  the  per 
cent  of  solids  sold.  These  samples  were  taken  in  May  and  June,  when 
the  legal  standard  is  12  per  cent. 

Worcester:  Samples  from  28  milkmen  ranged  from  12  to  14.31  per 
cent  total  solids  and  averaged  13.0G  per  cent. 

Taunton:  Five  samples  ranged  from  12.54  to  14.28  and  averaged 
13.50  per  cent. 

!N^ew  Bedford:  Thirty  samples  ranged  from  11.84  to  15.02  and  aver- 
aged 13.30  per  cent;  14  of  them  were  above  this  average. 

The  following  are  the  figures  of  four  days'  routine  work  of  the  Boston 
milk  insi)ector.    The  standard  for  July  is  12  per  cent. 
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The  Providence  milk  inspector  r*?ported  that  lieesarnined  24  sauipl&j 

of  milk  on  tl»e  24tli  of  July  and  47  samples  on  tbe  l*r>tb,  and  found  the 
resultii  as  follows; 
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^*Bliis  in8i)ect*>r  remarks :  *'  Tliis  does  not  represent  t lie  average  quality^ 
of  tbe  milk  sold  in  lY<»videncejneitber  would  the  figures  obtainable  for 
any  otber  two  ilays*,  nnle«f^  by  cbaiico/' 
Tbe  following  iigures  are  from  the  iiispe<;tor  of  milk  at  Lowell: 
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The  above  ftpires  will  give  some  idea  of  the  amount  of  solid  matter 

ill  milk  as  Bohl  in  New  Englmid  cities, 

Kegarding  milk  in  the  second  sense  of  the  word  **  quality,^'  we  are 
confronted  by  two  poHitive  opinions^  and  those  apparently  very  contra- 
dictory. Ill  sinto  of  tlie  healthfaltiess  of  the  Boston  milk  supply,  Pro- 
fessor Sedgwick,  of  the  Institute  of  Technology,  a  bacteriologist  of  note, 
embraces  every  opportunity  to  criticise  Boston  milk. 

On  tbe  other  hand,  l)r.  Conn,  of  Wesleyan  University,  a  well-known 
bacteiiologist  who  bas  made  dairy  product8  a  spet-ial  study,  says  what 
might  be  construed  as  a  flat  contradiction — that  Bo.ston  has  probably  a 
better  milk  .supply  tlian  any  other  city  in  tbe  world.  There  is  donbtlesa 
Iruth  in  l»oth  statements,  tbeir  seeming  inconsistency  being  explained 
by  the  dMeraut  standpoint  of  the  two  studeuts.    One  speaks  tYom  the 
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standpoint  of  the  idealist,  and  iiuds  much  that  needs  condemnation; 
the  other  speaks  of  thiugs  comparatively,  as  he  finds  them  in  mauy 
places. 

Much  of  the  milk  supply  of  Boston  comes  from  such  distances  that 
the  selfish  interests  of  the  producers  compel  precautions  that  otherwise 
would  be  unnecessary.  Filthy  milk,  drawn  under  indifferent  condi- 
tions, will  not  be  sweet  and  wholesome  when  from  40  to  70  hours  old. 
Consequently,  the  railroad  milk  must  be,  even  without  legal  require- 
ment, more  or  less  carefully  attended  to.  Many  of  the  farmers  who 
ship  milk  to  Boston  have  ice  or  running  spring  water  for  the  quick  and 
immediate  cooling  of  milk,  and  if  their  methods  get  too  slovenly  the 
fact  is  recorded  in  the  poorer  keeping  qualities  of  the  milk,  and  some- 
times in  its  return  as  soar.  It  is  often  the  fact  that  the  precautions 
necessary  to  care  tor  this  milk  shipped  from  a  distance  are  such  that 
after  arriving  in  the  city  it  will  keep  longer  than  milk  from  nearby,  the 
producer  of  the  latter  not  taking  so  much  pains  because  the  milk  was 
to  be  delivered  at  once. 

The  general  dissemination  of  information  as  to  the  bacteriological 
cause  of  milk's  souring — the  work  of  colleges,  experiment  stations,  and 
newspapers — is  leading  farmers  to  become  more  and  more  particular  in 
regard  to  cooling  it  as  soon  as  possible  after  milking,  and  taking  the 
other  necessary  precautious  for  the  purpose  of  insuring  its  keeping. 
Another  influence,  however,  is  pulling  the  other  way.  Quite  a  change 
in  the  nationality  of  the  farmers  is  going  on.  Farms  are  passing  from 
the  native  New  England  stock  into  the  hands  of  those  more  recently 
descended  from  other  countries,  thrifty,  industrious  people,  and  good 
citizens,  but  for  the  time  being  in  some  instances  they  are  not  as  well 
informed  in  the  latest  and  best  agricultural  methods.  They  are  not 
book  farmers,  and  frequently  a  change  of  farm  owners  means  a  tempo- 
rary deterioration  in  the  milk  supply  from  that  farm. 

The  methods  of  some  city  peddlers  are  open  to  criticism;  their  milk 
headquarters  and  their  stables  are  often  one  and  the  same  building,  and 
sometimes  the  mixing  and  canning  is  not  done  under  perfectly  cle{in 
conditions. 

Outside  of  Boston  the  milk  supply  is  reasonably  good,  as  the  times 
go.  A  general  improvement  in  the  supply  of  the  different  cities  is 
rejmrted  by  correspondents.  They  say  that  the  farmers  i)roducing  milk 
are  generally  reliable  and  honest;  that  it  is  for  the  most  part  cooled  in 
running  water  or  ice  tanks,  and  that  great  improvement  has  been  made 
during  the  last  few  years.  Nearly  all,  however,  urge  further  advances 
along  this  line;  and  while  most  of  the  correspondents  not  only  note 
improvement  but  claim  that  their  town  or  city  compares  well  with 
others,  they  recognize  room  for  further  improvement,  and  call  especial 
attention  to  the  need  of  more  cleanliness  in  every  department — in 
vehicles,  cans,  and  the  milkmen  themselves.  Some  emphasize  the 
importance  of  more  care  in  cooling  and  aeration. 


The  general  attention  wliicli  has  been  given  tu  ttiberrnlosis  during 
the  past  few  years  has  resnlttid  in  tlie  destruction  of  many  taberculoas 

lierils,  and  tbiH  has  doubtless lia<l  a  beneiicial  effect  on  the  milk  supply. 
All  of  the  New  Ku/:.^lan*l  States,  exeept  pussibly  Kbode  Island,  have 
bail  ]M>pular  agitations  of  this  subject,  and  sharp  dissension  has  arisen. 
Tlie  point  in  dispute  lias  been  whethi^r  the  def^ree  of  <hinger  from  tuber- 
cnlotis  milk  was  sutlieient  U*  warrant  the  public  expense  and  losses  to 
cow  owners  incident  to  nuli(!al  iue;isijres  in  eombnting  the  disease. 
Whatever  may  be  the  views  of  ditl'ereut  persons  on  this  subjeet,  all 
must  admit  that  numy  tn1)ercuh>us  herds  have  been  exterminated,  and 
that  this,  at  least,  can  not  have  injnie4l  the  milk  supply.  As  a  result 
of  tills  iigitatioDj  every  tosvn  in  Massachusetts  has  a  cattle  iusi>ect*>r| 
who  makes  a  semiannual  examination  of  the  cows  in  his  town.  His 
oftieinl  authority  is  conlini'tl  to  fpTHrantrning  suspeeted  animals,  l>nt 
the  system  has  done  mneh  good  in  a  suggestive  way,  in  improving  ven- 
tilation, increasing  the  amount  of  light,  and  reducing  the  uueleantiness 
of  stabh's, 

On  tlie  whole,  the  milk  supply  of  New  England  cities  seems  reason 
ably  up  to  the  best  average  pratitice  of  the  present  times. 


NEED    OP   ADVANCED   PRACTIiES. 


I 


I 


As  to  more  advaneeil  practices,  however,  it  seems  that  very  little  is 

being  done.  The  idejd  way  of  selling  milk  is  not  on  a  deiul  level  at  one 
price,  but  on  its  merits  jiutl  at  a  price  proportionate  to  »piality.  A  little 
is  already  being  done  in  this  dirc^etion,  and  a  number  of  dairymen  with 
Jersey  or  Chierusey  herds  sell  milk  above  the  gr>i?ig  price.  But  we 
kn<iw  of  no  milk  sold  on  a  guarantee  of  its  content  of  solids.  It  coui- 
nmnds  an  extra  price  because  peojile  know  that  the  milk  of  such  cows 
is  richer  than  the  nnlk  c^f  tether  cows,  and  also  because  it  has  an  improved 
ouality  in  other  directions. 

A  large  dairy  fiirni  in  Worcester  County  has  for  years  run  to  Boston 
a  ear  of  milk  from  supeiior  Jersey  herds,  which  has  bc<ni  sold  above 
the  current  luicc  for  ndlk,  lor  the  most  part  at  10  cents  ]>er  quart.  Ko 
specilic  amount  of  total  solids  has  been  guaranteed,  but  the  milk  has 
been  better  than  13  per  cent — nearer  LI.  When  individual  glass  bottles 
J3rst  came  in  vogue  this  company  was  a  pioneer  in  their  use,  and  latei* 
when  tuberculin  was  discovered  it  was  the  first  to  ailvertise  milk  from 
tnbereulintesied  cows.  Indeed,  it  still  pro<inecs  the  only  milk  so 
advertised  and  sold  in  Boston*  Ctreat  pains  is  taken  with  the  milk  on 
the  farm  and  it  is  always  in  goiid  cenidition, 

A  resident  of  tlie  city  of  Newton,  a  residential  sabarb  of  Boston, 
bad  develoi>ed  a  milk  business  calling  for  the  product  of  about  150 
i'ows.  The  milk  is  sold  within  a  narrow  radius  to  jieople  who  might 
be  esdled  his  neighbors,  wlio  have  seen  or  heard  of  his  methc»dSf  an<l 
who  desire  the  ndlk.  His  cowsrare  Jerseys,  tuberculin  tested,  kept  in 
onest^iry  barns,  with  no  manure  rellar  underneatli  and  no  hay  lof 
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overhead.  Light  and  yentilation  are  ample.  Scmpnlons  cleanliness 
prevails.  Great  pains  is  taken  to  promote  the  comfort  of  the  animals. 
The  newest  barn  has  no  stanchions,  but  provides  a  box  stall  7  by  9 
feet  for  each  cow.  The  milk  is  run  through  a  cooler  as  soon  as  drawn, 
and  kept  cool  by  artificial  refrigeration — ammonia  process.  It  is  then 
bottled  in  glass  jars,  being  at  a  temperature  of  38  to  40  degrees,  and 
delivered  at  once  to  customers.  There  are  two  deliveries  a  day,  and 
the  milk  is  not  over  two  hours  old  when  in  the  hands  of  consumers. 

The  use  of  glass  jars  for  the  delivery  of  milk  is  growing  and  is  some- 
what common,  though  used  as  yet  by  a  small  minority  of  milkmen. 
Pasteurizing  milk  is  done  only  to  a  limited  extent.  Here  and  there 
some  pioneer  has  entered  into  this  field.  The  Massachusetts  Agricul- 
tural College  and  one  or  two  enterprising  dairy  farmers  within  reach  of 
Boston  have  recently  added  pasteurizing  apparatus  to  their  dairy  equip- 
ment, and  are  selling  sterilized  milk  and  cream.  The  number  who  sell 
pasteurized  milk,  in  proportion  to  the  whole,  is  extremely  small;  still 
there  has  been  a  satisfactory  beginning,  and  frequently  additions  are 
made  to  the  number  of  tliose  who  are  advancing  in  this  direction. 

The  pasteurizing  of  cream  is  more  common.  Some  of  the  concerns 
who  supply  cream  in  a  wholesale  way  pasteurize  all  of  their  output  to 
enhance  its  keeping  qualities. 

A  company  started  in  Boston  several  years  ago  the  sale  of  "modified'^ 
milk.  By  patent  processes  this  *' laboratory"  prepares  from  cream, 
skim  milk,  and  sugar  of  milk  a  compounded  milk  of  any  desired  com- 
position, for  infants  and  invalids.  The  company  has  its  own  herd  of 
cows,  well  cared  for,  to  supply  the  milk. 

Some  of  the  large  milk  dealers  of  the  city  are  experimenting  with 
filtered  milk,  and  introducing  it  on  a  limited  scale.  The  process 
enhances  its  keeping  qualities,  and  the  milk  so  treated  has  been  shown 
by  microscopical  examination  to  be  almost  as  free  from  bacteria  as 
pasteurized  milk. 

O 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington,  T>.  C,  March  15,  1898. 
Sir:  I  have  the  honor  to  transmit  herewitli,  for  publication  as  a 
bulletin  of  this  Bureau,  a  discussion  of  '^Siieei)  Scab:  Its  Nature  and 
Treatment."  The  disease  known  as  scab  is  one  of  the  most  serious 
drawbacks  to  the  sheep  industry  and  results  in  enormous  financial 
losses.  Yet,  despite  its  insidious  nature,  its  ease  of  transmission,  its 
severe  effects,  and  its  prevnlence  in  certain  localities,  it  is  a  disease 
which  yields  readily  to  proper  treatment.  If  all  of  the  sheep  owners 
of  the  country  would  dip  regularly  and  thoroughly,  there  is  no  reason 
why  this  scourge  should  not  be  totally  eradicated  from  the  United 
States.  There  should  be  stringent  scab  laws  in  every  State,  with  State 
inspectors  to  see  that  those  laws  are  carried  out. 

The  sheep  raisers  of  this  country  are  intelligent  and  progressive  men, 
and  most  of  them  fully  recognize  the  necessity  of  combining  to  eradi- 
cate this  disease.  In  many  cases,  however,  more  particularly  among 
owners  of  small  flocks,  there  are  many  erroneous  ideas  prevalent 
regarding  the  exnct  nature  of  the  disease  and  the  methods  by  which 
it  may  be  eradicated.  It  is  to  meet  the  demand  for  exact  informjition 
on  this  subject  that  this  bulletin  has  been  prepared.  In  it  will  be 
found  a  description  of  the  various  kinds  of  scab,  references  to  condi- 
tions which  may  be  mistaken  for  scab,  a  description  of  various  kindsof 
dipping  plants  suitable  for  use  on  small  and  on  large  farms,  directions 
for  preparing  certain  homemade  dips,  and  directions  for  dipping.  The 
investigation  of  various  kinds  of  dips  will  be  continued  by  this  Bureau, 
and  supplementary  circulars  will  be  published  if  necessary. 

In  the  preparation  of  the  bulletin  the  writers  have  received  valuable 
assistance  from  Dr.  Schroeder,  Director  of  our  Experiment  Station. 
Kespectfully, 

D.  E.  Salmon, 
Chief  of  Bureau  of  Animal  Tndusirii, 
Hon.  James  Wilson, 

Secretary, 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington,  J).  C,  March  i.7,  1898. 
Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  as  a 
bulletin  of  this  Bureau,  a  discussion  of  '^ Sheep  Scab:  Its  Nature  and 
Treatment."  The  disease  known  as  scab  is  one  of  the  most  serious 
drawbacks  to  the  sheej)  industry  and  results  in  enormous  financial 
losses.  Yet,  despite  its  insidious  nature,  its  ease  of  transmission,  its 
severe  effects,  and  its  prevalence  in  certain  localities,  it  is  a  disease 
which  yields  readily  to  proper  treatment.  If  all  of  the  sheep  owners 
of  the  country  would  dip  regularly  and  thoroughly,  there  is  no  reason 
why  this  scourge  should  not  be  totally  eradicated  from  the  United 
States.  There  should  be  stringent  scab  laws  in  every  State,  with  State 
inspectors  to  see  that  those  laws  are  carried  out. 

The  sheep  raisers  of  this  country  are  intelligent  and  progressive  men, 
and  most  of  them  fully  recognize  the  necessity  of  combining  to  eradi- 
cate this  disease.  In  many  cases,  however,  more  particularly  among 
owners  of  small  flocks,  there  are  many  erroneous  ideas  prevalent 
regarding  the  exact  nature  of  the  disease  and  the  methods  by  which 
it  may  be  eradicated.  It  is  to  meet  the  demand  for  exact  information 
on  this  subject  that  this  bulletin  has  been  prepared.  In  it  will  be 
found  a  description  of  the  various  kinds  of  sc^ab,  references  to  condi- 
tions which  may  be  mistaken  for  scab,  a  description  of  various  kindsof 
dipping  plants  suitable  for  use  on  small  and  on  large  farms,  directions 
for  preparing  certain  homemade  dips,  and  directions  for  dipping.  The 
investigation  of  various  kinds  of  dips  will  be  continued  by  this  Bureau, 
and  supplementary  circulars  will  be  published  if  necessary. 

In  the  preparation  of  the  bulletin  the  writers  have  received  valuable 
avSsistance  from  Dr.  Schroeder,  Director  of  our  Exiieriment  Station, 
liespectfully, 

D.  E.  Salmon, 
Chic/ of  llurcau  of  Animal  Induainj, 
lion.  James  Wilson, 

/Secretary, 
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SHEEP  SCAB:  ITS  NATURE  AND  TREATMENT. 


HISTOIUCAL   INTRODUCTION, 

The  disease  commonly  called  sbeep  seab  is  tlie  inaiifre,  or  Bcabies, 
of  the  sheep.  It  in  a  contagions  skin  disease  catistd  by  a  pariisitic 
mite.  This  disease  i.s  one  of  tlie  oldest  Ivnown,  most  prevaleut,  and 
most  injurious  maladies  whi<"h  atVects  this  specie.s  of  animals.  It  haa 
been  well  known  fVji-  many  eentnries,  and  referenee.s  to  it  are  found  iti 
the  eiuiier  writingB.  indndinjir  the  Bible,  whtTe  we  find,  in  Leviticus, 
xxii :  '22^  the  u.se  of  scabbed  sheep  forbidden  in  sacritiees.  Some  think 
tliat  the  mite  which  causes  the  disease  was  known  to  Aristotle,  31^11 
11.  O,;  but  it  aj»i)ears  that  Wichmann,  writinij  in  17S6,  was  one  of  the 
first  antbors  of  modern  times  to  suspect  that  sheep  scab  was  of  the  same 
nature  as  the  sr-abies  of  man.  Wicliniann  held  the  erroneons  view, 
however,  that  both  diseases  were  prod  need  by  the  same  pa  ni  site. 

The  prevailiiijx  opinion  roiieernin^  scab  prior  to  and  dniing^  the  first 
years  of  the  i^rcsent  century  was  that  it  was  caused  l)y  some  special 
condition  of  the  sheet >"s  system,  a  **  humor  of  the  blood,-'  winch  led  to 
a  skiu  era  id  ion.  The  ijara  sites  were  in  some  cases  kiuiwti  and  recog"- 
nized,  but  they  were  supposed  to  be  either  au  accidental  occurrence  or 
to  have  arisen  by  spontaneous  generation  as  a  result  of  the  disease, 
and  liecanse  the  aflTecterl  skin  ottered  conditions  tavorable  to  their  deveh 
opment  ural  existem-e. 

As  a  result  of  diligent  research,  certain  investigators  reached  the  cou- 
elusion  that  the  tnalady  was  doe  directly  to  the  mites  which  were  found 
inhabiting  the  diseased  parts  of  the  skin*  Their  opinion  was  unt  at 
onee  adopted,  however,  hat,  on  the  contrary,  met  with  strong  opposi 
tion  from  those  who  held  that  scab  was  due  to  a  diseased  coiulition  of 
tljc  bl(Jod  and  from  others  who  held  a  modified  view  to  the  efi'ect  that 
the  njites  rurried  jmisonons  or  diseased  material  from  one  animal  to 
ainitlier  and  in  that  maiuier  commuuieated  the  disease.  The  errors  and 
nncertainties  wliich  came  down  to  us  through  centuries  of  controversy 
were  litmlly  and  for  all  time  dispelle<l  by  conclusive  exiieriments  upon 
animals  made  during  the  first  half  of  this  ceidnry.  It  was  shown  that 
seab  does  not  develop  and  cati  not  be  produced  without  the  parasites. 
The  eoui])lete  bfe  cycle  of  the  mites  was  studied  and  tlennmstrated  from 
the  eggs  to  the  adult  jjarasttes.  It  wa«  shown  that  notes  are  nlways 
the  offspring  of  ancestors,  the  same  as  are  the  larger  aniimds,  ami  it 
ha^  in  later  years  come  to  be  admitted  that  there  is  no  such  thing  knowu 
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Dus  ^eiienitioii  of  any  living  thing  inirler  any'cireiimfi 
Tlie  deriioiisrialion  was  repeated lyinade  that  theilisease  always  deveU 
optMl  if  mites  were  taken  from  diseased  sheep  mid  placed  upon  healthy 
ones.  suhI  that  <iiseases  of  the  skin  resembling  scab  are  not  contagious 
unless  tlie  mite  is  jjrescnt. 

t\>uesn\KLs  are  still  frerinently  asked,  by  persons  not  conversant  with 
the  investigations  of  the  subject,  as  to  whether  the  acab  is  the  cause  of 
tlie  njiti'  or  the  udte  is  the  cause  of  the  scab,  and  also  whether  the  dis- 
ease can  develop  without  the  presence  of  the  scab  niite»  The  investij^a- 
tions  which  have  been  referred  to  answer  these  questions  and  also  show 
that  the  treatment  must  consist  in  external  ap]>lications  for  the  destruc- 
tion of  the  parasites  and  not  internal  remedies  to  **  purify  the  blood,'* 

Ih  M'tth  hi'nditarijf — ^An  inrpression  has  arisen  among  some  sheep 
raisers  that  scab  is  heieditary.  This  impression  is,  however,  erroBeous^ 
Hcjib  is  no  more  hereditnry  than  are  sheep  ticks  or  sheep  lice,  for  the  para* 
sites  which  cause  it  live  on  the  external  surface  of  the  body  and  do  oat 
reach  the  womb.  It  is  possible,  however,  for  a  lamb  to  become  infected 
from  a  scabby  mother  sit  the  moment  of  birth  or  immediately  atter^ 
Lambs  are  occasionally  born  with  white  spots  on  their  skin*  and  thi 
possibly  has  given  rise  to  the  idea  that  scab  is  heretlitary. 
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LOfci^SES  CAUSED  BY   SCAB, 

Lossm  in  home  iufJmtnf, — Tlie  Josses  from  sheep  scab  have  been  and 

are  still  very  severe  itt  most  sheep  raising  coutitries.  Tliey  are  iiue  to 
the  shedding  of  the  wt»ol,  the  loss  of  condition,  and  the  death  of  the 
sheep. 

Although  laws  were  made  for  the  control  of  the  disease  as  early  aaJ 
the  beginning  of  the  eleventh  century,  general  ignorance  in  regard  toi 
its  nature  and  proper  treatment  has  prevented  the  successful  adminis- 
tratii»n  of  such  hiws  even  to  the  i^reseut  day.    The  disease  exists  iaj 
most  *i(  the  countries  of  Euroi>e,  and  also  in  Asia  and  Africa,  and  until^ 
it'ccntly  in  Australia.     Most  civilized  countries  now  control  the  disease 
to  a  certain  extent,  and  limit  the  losses  by  the  enforcement  of  stringentj 
saiiitsiry  regulations;  but  tlie  extent  of  its  prevalence  is  jieverthelea 
surju  ising.     It  is  a  disease  not  dillicult  to  cure  and  eradicate,  and  an 
accurate  knowledge  of  its  characteristics  with  attention  to  details  are 
all  tliat  is  needetl  to  secure  this  result. 

In  tlie  Ignited  States  some  sections  have  been  overran  with  sheep 
scab,  and  many  persons  engaged  in  the  sheei*  industry  have  been  ibrced 
to  forsake  it  because  of  their  losses  from  this  disease.  It  is  probable 
that  in  its  destructimi  of  invested  capital  sheep  scab  is  seconti  only  to 
liog  cholera  among  our  animal  diseases.  The  large  tlocks  of  the  Plains 
and  Eocky  Mountain  region  and  the  feeding  stations  farther  east  have 
sntrered  severely  and  are  constantly  sending  disei^sed  animals  to  the 
great  stock  yards  of  this  country.  As  a  consei|uence  of  this  market* 
ing  of  at!wted  sheep,  the  stock  yards  are  continually  infected,  and  any 
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Sheep  jviirt'linsed  in  these  markets  are,  unless  proi>erly  tlip]>cd,  likely 
to  devel4)p  the  ditseaHe  after  tbey  are  taken  U^  the  eouutiy  for  feeding 
or  breeding.  There  ia  in  thin  way  a  constant  distribution  of  the  con- 
tagion, and  thonsands  of  persons  who  know  little  of  its  nature  or  the 
proper  methods  of  ruring  it  rtnd  that  they  have  intrudnced  it  npon 
their  i>rernises. 

LtmneH  in  export  ir(tde,—lii  addition  to  the  direct  losses  in  wool,  in 
Jl esh,  and  in  the  lives  of  our  sheep,  we  have  suffered  immensely  in  our 
foreign  trade  because  of  the  prevalence  of  this  disease.  Great  Britain 
appears  to  have  beeu  the  first  country  to  prohibit  live  sheep  coming 
from  the  United  States,  by  an  order  issued  in  187U.  Upon  representa- 
tions that  there  was  no  foot-and-niouth  disease  in  the  United  States 
this  order  was  rescinded  in  1892,  but  only  to  be  again  enforced  in  1SJ)0 
on  account  of  the  many  scabby  sheep  sent  abroad  by  our  exporters. 
Our  slieep  are  (consequently  slaughtered  on  the  docks  where  landed, 
the  market  being  restricted  and  the  prices  mneh  Jess  favorable  than 
would  otherwise  be  obtained*  The  markets  of  Continental  Europe 
have  been  entirely  closed  t^i  American  sheep,  as  even  the  privilege  of 
slaughtering  at  the  binding  places  is  denied.  For  a  long  time  it  was 
impossible  to  send  our  jmre-bred  sheep  to  Australia,  where  there  is  a 
demand  fur  them  for  breeding  purposes,  because  the  Australian  law 
required  them  to  be  transshii>ped  and  quarantined  in  British  ports, 
and  the  British  authorities  declined  to  grant  this  privilege.  Arrange- 
ments have  since  been  made  for  the  direct  shipment  of  slieep  to  Ans* 
tralia,  if  accompanied  l»y  the  certificate  of  a  veterinarian  apiMjinted  by 
the  AustTalian  authorities. 

On  the  whole,  it  is  seen  that  the  existence  of  this  disease  in  our 
fiocks  has  prevented  the  development  of  onr  export  trade  in  miiny 
direction Bf  and  has  caused  no  end  of  trouble  and  loss  to  our  exporters. 


CAtrSE    OF    SCAB, 


Sbeap  scab  is  a  strictly  contagions  disease. 

Common  ttori. — ^Common  sheep  scab  is  caused  by  that  species  of  mites 
technically  known  as  Pmropten  commufm^  Parasites  of  tliis  sjiecies 
canse  scab  in  horses,  cattle,  sheep,  goats,  and  rabbits;  but  for  each 
of  these  si^ecies  of  animals  there  appears  to  be  a  distinct  vsiriety  of 
this  parasite.  Although  it  is  more  or  less  difficult  to  distinguish 
between  these  varieties,  they  differ  somewhat  in  size,  and  it  is  found 
that  the  PmmptcH  eommunin  of  the  sheep  does  not  cause  scab  of  the 
horse,  ox,  or  rabbit;  nor,  on  the  other  hand,  does  the  Psomptes  eom- 
mttniH  of  the  horse,  ox,  or  rabbit  cause  scab  of  tlie  shei*p*     Natural- 
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»Tb6  techuical  term  Pgoropici  \s  ch»riv6d  fi*om  the  Greek,  and  lucana  that  tbo  init-.^ 
Idfle  nmler  the  cruets,  Tho  parasita  la  aomptimr^s  ralletl  Itermafocoptcn,  whirb  Tneaiift 
tlii4t  Urn  mUtin  wound  the  »kiQ.  A  third  uame^  Ikrmntodeciea^  iu«licatca  that  iUe 
Uiite^  liit^!  the  skin. 


AMMAt -HWUSTRY. 


is^ts,  tlierefore,  ilistiii^niisli  the   paniaitr  of  sheep  seal 
Pfioropfcs  communiit  var.  nriH,^ 

The  inirasile  of  this  disease  is  one  of  tb©  larger  luites,  and  m  quite 
easily  seen  with  tli(^  naked  vyi\  The  atlult  lemale  in  about  one- fort ietli 
iiicli  long  and  one-sixtieth  incOi  broad;  the  male  is  one  fiftieth  inch  long 
and  one-eightief  li  inch  broad.  These  mites  are  discovered  more  readily 
and  more  elearly  on  a  dark  than  on  a  bgbt  background,  and  ffir  that 
reason  the  ernsts  from  t!ie  adected  skin  are  often  plaixnl  u|*on  blaek 
paper  and  kept  in  the  sunshine  for  a  few  ndnutes  in  order  t(*  reveal  tbe 
parasites  erawliiijLi!:  about. 


u  l.^A  oomftAni1IVL*ly  enrly  lAto  uf  ifuniunu  »ciib,  ftbowmg  a  biir«  ijHtt  atui  «i  riijk'giDi;  of  Ibo  wif  I. 


■       art 

^L       ru] 


Tlie  psoropt  inhabits  tlie  regions  on  the  surface  of  the  body  which 
are  most  thiekly  covered  with  wool;  that  is,  the  back,  the  sides,  the 
runiiv*  and  tlie  shoulders,     it  is  the  most  serious  \n  its  eflVets  up<m 

eep  of  any  of  the  parasiiii'  mites,  and  it  is  the  cause  of  the  true  body 
scab. 

Other  forms, — Shee|»  are  also  alfeet^d  with  three  other  forms  of 
scab,  likewise  caused  by  parasitic  mites,  thie  of  these  is  tlie  sar 
Coptic  scab  (head  scab,  or  black  niuz/Je),  which  is  liouted  almost 
entirely  to  the  head,  and  is  caused  by  the  mite  knowi»  as  the  ^ara^ptcM 


^  Var.  ia  the  i^bUravialion  of  the  Latin  word  r«irt«la«|  nuMuiing  Yarieti'. 


■^ 


no  «.    coo  or  wiTff  wH»OH  flAutra  COMMON  6HEif>  »cAa         na.  io.    »fx-LCQocD  staoc  of  ■hccm  ioas  Mirt.        ri<uii     vquno 

ftMAU  BcrOttt  MOULT  I  MO  rem  THE  LAST  ItMC    DOiTSAtVirW.  FIO    1^9,      AOULtMALK  PARAfliTC  OF  tAIHXlPTIO  tOAfltlS 

Of    MAN    <»M«    C»RIICS#ONOtwa    PAH*»1Tt    OF    iMttlP    l«   VtRV    S)MtL.Aft),  VEVfTltAL    Vhtw,  n    t»0    Um*    fttAMOHAno), 
f  »A  la       AOULt  rcMALC  P4RAft<TtOf  lA»)OOf>7lO  «OA0iU,  DOinALVICW.  II  1ieoUFfEiiaUAPNlOMAflo)»  na  «4.     SAMI> 

VOtTHAk   WICW  iAfJUt  ■l.ANCMARo)         At,L  QMIArW  ehlLAnQ«&. 


p 


SHEEP   scab:    its   NATURE   AND   TREATMENT. 


11 


^^^^^i^.^ 


scabiei  var.  ovis.^  The  second  is  the  symbiotic  scab  (foot  scab),  which 
affects  the  limbs,  scrotum,  and  udder,  and  is  caused  by  the  Chorioptea 
communiH  var.  ovis.^  Lastly  may  be  mentioned  an  extremely  rare  affec 
tion,  the  so-called  follicular,  or  demodectic,  scab,  affecting  the  eyelids, 
caused  by  a  mite  known  as  Demodex  folliculorum  var.  ovis.^ 

The  sarcoptic,  symbiotic,  and  demodectic  forms  of  scab  are  with 
sheep  mild  diseases  compared  with  common  scab,  and  appear  to  be 
rather  rare. 

DESCRIPTION   OF   SHEEP   SCAB. 

(1)    COMMON    SCAB,    BODY   SCAB,    OR  PSOROPTIC   SCAB. 

Although  tlie  symptoms  of  common  scab  are  familiar  to  most  farm- 
ers, tliey  will  here  be  brietiy  reviewed. 

The  mites  of  common,  or  body,  scab — that  is,  the  Psoroptes — prick 
the  skin  of  the  animal  to  obtain  their  food,  and  probably  insert  a  poi- 
sonous saliva  in  the  wound.  Their  bites  are  followed  by  intense  itch 
ing,  with  irritation,  formation  of  papules,  inHainniatiou,  exudation  of 
serum,  and  the  formation  of 
crusts,  or  scabs,  under  and  near 
the  edge  of  which  thei)arasites 
live.  As  the  parasitt^s  multi- 
ply they  seek  the  more  liealthy 
pnrts,  spreading  from  the  edges 
of  the  scab  already  formed, 
tluis  extending  the  disease. 
The  slieep  are  restless;  they 
scratch  and  bite  themselves, 
and  rub  against  posts,  fences, 
stones,  or  against  other  mem- 
bers of  the  flock.  This  irrita- 
tion is  particularly  noticeable 
after  the  animals  have  been 
driven,  for  the  itching  is  more 
intense  when  the  sheep  become 
heated.  The  changes  in  the  skin  naturally  result  in  a  falling  of  the 
wool ;  at  first  slender  '^  tags"  are  noticed ;  the  fleece  assumes  the  condi- 
tion known  as  'Mlowering;"  it  looks  tufty  or  matted,  {ind  the  sheei) 
l)ulls  out  portions  with  its  mouth,  or  leaves  tags  on  the  objects  against 
which  it  rubs.  Scabs  fall  and  are  replaced  by  thicker  and  more  adher- 
ent crusts.  The  skin  linally  becomes  more  or  less  bare,  parchnjent- 
like,  greatly  thickened,  furrowed,  and  bleeding  in  the  cracks.  With 
shorn  sheep  especially  a  thick,  dry,  i)archment-like  crust  covers  the 
greatly  tuniified  skin.     Ewes  may  abort  or  bear  weak  lambs. 

^  Sarcopten,  from  the  Greek,  means  that  the  mites  wound  tbo  flenh. 

-  ChoriopU's  si^^nilies  that  tlie  mites  hide  in  the  skin.  Another  name,  SymbioteSy 
signifies  that  a  number  of  the  mites  live  together;  and  a  third  name,  J>crmatopha(fu»f 
means  that  the  mites  eat  tlie  skin. 

^Demodex  signities  that  the  mites  have  a  worm-like  body. 


Ct 


Fio.  2.— Adult  8he<'p  tick  (a)  and  pupariiim  (6)  (Jf*f- 
lophaguHovinint).  Eulurgcd.  (Afl«rOHborii,  1896; 
liul.  No.  5,  Div.  Eutoiiiolo{i:y,  D*?pt.  Agr.) 
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•  BITREAIT   OF   ANRfAL   mDUSTRY. 

Pftrts  of  hofht  affcvted, — Wlien  sheep  are  kept  in  large  nnmbers  tl 
cbaiH-es  for  iiirectii>ti  are  naturiilly  greater,  and  the  disease  iiia>'  Iwgii 
on  aliJiost  any  part  of  the  iHuly.  Generally,  however,  it  afi'oets  the 
parts  wiiich  are  covered  with  wool.  When  the  slieep  are  fat  and  the 
wool  has  a  hirj^e  aiooimt  of  yolk,  the  progress  r>f  the  disease  maybe  slow : 
iisnally  beginning  m\  the  iit»per  part  of  the  body,  withers^  and  ba<*k,  it 
extends  sk>wly,  hnt  none  the  less  surely  and  in  everinereasin;^^  areaa, 
to  the  nerk,  siilfs,  Hanks,  rump,  eti'.  In  two  or  three  aiontUs  the  entire 
body  may  be  afl'ected. 

CoidHfjUm, — ('<*nit!ion  heab  is  exceedingly  eonta^ions  froitj  one  sheep 
to  nnotJier,  and  may  in  some  eases  show  itself  within  about  a  week 
after  healthy  sheep  have  been  exposed  to  infection.  The  cx^Qtagion 
may  be  direct,  by  contact  of  *)ne  sheep  with  another;  or  indirect,  from 
tags  of  wool,  or  from  fences,  postSj  etc.,  a;L:aiiist  which  scabby  sh©e[> 
have  rubbed,  or  from  the  places  where  the  sheep  have  been  *^  bedded 
down."  One  attack  of  seab  dtpes  not  protect  sheep  from  later  atta^-kn. 
Transmitted  to  maUy  sheep  scab  m;iy  produce  a  slight  spot  on  theskiu^ 
a  [>uint  which  is  sometimes  taken  advantage  of  for  the  purpose  of 
diu gnosis.  In  case  of  suspected  scab,  one  of  the  crusts  is  l>ound  lightly 
on  the  arm.  After  a  short  time  an  itching  sensation  is  felt  and  the  mites 
are  lound  on  the  skin.  Ti'ansmitted  to  horses,  cattle,  or  goats,  commun 
sheep  scab  fails  to  deveh^p, 

Chaneeif  for  recover  if , — Cases  *)f  apparent  spoutaueous  recovery  are 
rare.  Usually  when  prujier  inetho<ls  of  treatment  are  not  adopted  the 
(iiscase  increases^  leads  to  arncmia,  eniaciayou,  exhaustion,  and  death, 
and  u»ay  result  in  a  hms  of  from  !(►  to  80  per  cent  of  the  dock.  Scab  is 
favored  by  seasons  when  the  wool  is  longest,  and  by  huddling  or  over- 
crowding the  animals;  also  race,  energy,  temi»erameut,  age,  states  of 
health,  length,  fineness,  and  abundance  of  wool,  and  the  hygienic  con* 
ditions  of  the  surroundings  iufinence  the  course  and  termination  of  the 
di.sease.  Yonug,  weak,  closely  inbred  animals,  and  those  with  long, 
coarse  wool  will  most  quickly  succund^.  Lrnhealthy  local itieSi  damp 
climate,  and  pcK>rIy  ventilated  sheds  favor  the  disease.  Pure  or  mixed 
Merint*  sheep  succundj  sooner  than  certain  other  breeds.  The  ntortality 
varies  according  tcj  conditinus,  but  is  highest  in  autumn  and  winter. 
When  owners  are  careless  the  death  rate  may  be  very  high ;  if  nntreate^l 
the  sheep  may  die  in  two  to  three  months.  Hygienic  conditions,  good 
fodd,  and  cool  dry  atmosphere  tend  to  check  the  disease.  Sheep  sheda 
shoidd  accordingly  be  well  ventilated  and  open  to  light  and  sunshine. 
With  proper  attention  to  hygienic  conditions  and  thorough  dipping, 
a  positive  cure  can  be  guaranteed. 

MtffUtp  of  the  para8itt\ — Taken  from  the  sheep,  the  mites  possess  a 
remarkable  vitality.  It  is  generally  stated  that,  kept  at  a  moiterate 
temperature  on  portions  of  scab,  the  a^lults  may  live  from  f(»ur  to 
twenty  days,  but  they  will  occasionally  live  much  longer;  inises  are  on 
reconl  where  they  have  lived  three,  four,  or  even  six  weeks  when  eepa- 
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rated  from  sheep;  if  tlxe  atmospbore  is  dry  they  will  generally  die  iu 
about  iifteeii  days;  l>iit  death  is  often  only  apinireiit,  Ibr  tlie  mites  may 
aometiiiies  he  revived  by  warmth  atid  uuKsturo  even  after  six  or  ei^ht 
weeks;  the  fecuTidated  females  are  especially  tenacrous  of  life.  Vari- 
ous rather  contradictory  statements  may  be  tbund  legardinji^  their 
resistance  to  eold:  lvro;rttiaim  states  that  they  may  live  at  a  tempera- 
ture of  minus  10-^  0,  (  +  1P  F,)  for  twenty-eig^ht  days;  (*tlter  authors 
chiim  that  the  mit^s  die  in  two  hours  at  47^  F. ;  still  nther  authors,  that 
they  die  at  5(P  C.  (122^  F.).  They  are  said  to  have  been  kept  alive  in 
cold  water  for  six  days  and  iu  warm  water  for  ten  days.  Several 
authors  admit,  however,  that  the  parasites  arc  usually  killed  by  a  soak- 
ing rain;  though  it  is  claimed  that  in  damp,  dark  stables  they  "may 
live  for  months." 

Experience  has  shown  that  in  some  cases  apparently  healthy  sheep 
have  become  infected  in  places  wbere  no  sheep  liave  been  kept  for  four, 
eight,  twelve,  or  even  tweutyfonr  months.  The  conditious  underlying 
this  infection  are  not  thoroughly  understood.  Possibly  some  of  the 
eggs  have  retained  their  vitality  a  long  time  and  then  hatche^l  out; 
possibly  the  vitality  of  the  fecumlate<l  female  has  also  |jhiyed  a  role; 
while  it  is  not  at  all  improbable  that  an  entirely  new  infection  has 
accidentally  been  introduced  by  binls  or  other  auimnls.  Certain 
authors  of  high  standing  scout  the  idea  that  birds  can  introduce  an 
infection  of  s**ab,  but  there  is  no  reason  why  birds  should  not  do  tiiis, 
and  tiiere  are  some  reasons  for  believing  that  they  do.  It  has  been 
noticed  on  the  l^ixperiment  Station  of  the  Uutean,  fur  instance,  that 
crows  delight  in  per<diing  on  the  backs  of  scabby  slieep  and  picking  at 
tbe  scab;  while  so  doing  it  is  only  natural  that  small  tags  of  wool  would 
adhere  to  their  feet,  and  thus  scatter  scab.  The  fact  tbat  snails  cling 
to  birds'  feet  and  are  carried  long  distances  is  too  well  established  to 
need  discussion,  and  it  is  vary  probable  that  many  of  the  cases  where 
sheep  are  supposed  to  have  become  infected  with  scab  on  jtastnres 
which  have  not  been  *K;cupied  for  one  or  two  years  are  in  reality  cases 
of  fresh  infection  by  means  of  birds.  From  the  data  at  hand^  while  it 
may  lie  a^lniitted  tliat  in  some  cases,  under  favorable  contlitions,  the 
mites  amy  live  from  spring  to  fall,  it  is  scarcely  within  the  limits  of 
prohsibility  that  either  the  scab  inites  or  their  eggs  will  live  through  a 
winter  when  separated  from  the  sheep  and  exposed  tu  the  elements. 

All  matters  connected  with  the  vitality  of  the  scab  mite  have  an 
iniiK>rtant  bearing  in  explaining  ftuscs  of  ludtrect  infection  on  roads 
over  which  scabby  sheep  have  been  <lriven,  or  in  tieldsautl  sheds  where 
they  have  been  kept.  From  tiie  tacts  now  at  our  disposal  we  can  lay 
down  the  following  important  rules: 

(1)  Scabby  sheep  should  never  be  driven  upon  a  public  road;  (2) 
sheds  in  which  scabby  sheep  have  been  ke|>t  slnmld  be  thoroughly 
cleaned,  disinfectetl,  and  aireil,  and  should  be  left  unused  for  at  Imnt 
four  weeks  (better  two  months)  before  clean  sheep  are  placed  in  them; 


BUHEAU  OP  ANIMAL  INDrSTBY, 

in^^  may  become  cHltirult  because  of  tlio  formiidon  of  eriists  around  tlie 
TMoutli  and  nostrils.  Small  papules  form,  witli  soft  fenters;  iisrall^* 
the  nibbhi^  eausos  tlieiii  to  break,  and  they  exude  a  tlnid  wLicli 
bardeiiH  and  forms  a  scab;  the  scabs,  irjcreasiiig  in  iiomber,  may  ruri 
together;  they  beeome  thieker  and  harder,  nntil  ahnost  the  entire  bead 
is  merged  into  om^  crust.  Rabbing  causes  the  crusts  t^  break;  the 
wounds  lieul  and  form  scars;  the  skin  thickens  and  is  raiseil  in  folds, 
in  which  cracks  appear  and  from  which  there  may  be  bleeding*  When 
affecting  lambs  the  disease  may  nssume  an  ulcerative  character. 

FartM  nf  hodif  affeefefh — This  form  of  si-ab  appears  on  parts  of  the 
bud y  where  the  wool  is  scarce;  usually  l>egiuning  about  the  uostrila 
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)  a.  \ 

Flo,  4-— Sheep  (cHJt  ImtMi  {Ifit^HitfopinuJi  pedali*)  i  if.  adtilt  letuuJe,  6,  voulral  viow  i»l  bormiua-l  »*'g 
mt-Dt  rtrt^tue,  flbowlng  bruahre ;  e.  trrmitiitl  Beguieuti  uf  tniil«;  d,  t^gg,  Ktiburgwl.  (AAor  OalKim, 
laWJ;  Dili,  No.fi,  DIv,  Eulomolugy.  Dispt,  Agr) 

and  on  the  upper  lip,  more  rnrely  about  the  eyes  and  ears,  it  spreads 
to  the  cheeks,  eyes,  f4ircliead,  and  under  the  jaws;  in  severe  cased  it 
raiiy  extend  to  the  belly,  fnuit  legs,  knees,  hocks,  and  pasterns.  Goanie 
dry  Wfifd  fiivors  it  n»ore  than  line  oily  woob  The  line  between  the  did* 
eased  and  the  healthy  skin  is  quite  shiirjily  detined, 

Conta^hn, — Head  scab  is  contagious  from  sheep  to  sheep,  from  sheep 
to  goats,  and  rarely  front  sheep  to  man;  when  transmitted  from  sheep 
to  liorses,  cattle,  and  dogs  the  disease  remains  local  and  does  uot  spreiwK 
iie^ul  scab  is  also  contagious  from  goats  to  sheep,  Viborg  states  that 
the  sareoptrc  scab  *jf  pigs  is  contagious  to  sheep,  but  this  is  denic 
by  Am-Pach,  Ohabcrt  maintained  that  sarcojitic  scab  of  dogs  is  traiu 
missible  to  sheep,  but  this  is  doubtful. 
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Chaneen  for  reeurertf. — ^llead  scal>  can  be  easily  tiTatod  if  taken  in 
time,  but  it'  neglet^ted  it  will  eaiise  indaDimatiun  of  tlu-  eyes  antl  exten- 
sive alterations  in  the  skin,  and  will  prevent  tlie  sheep  from  I'atteniug. 

(3)    FOOT   &CAII,    OH    CUORlorTIC    SCAB. 

Foot  scab  18  rare,  if  present  at  all,  in  tbi;^  eountry,  but  a  nnmber  of 
cases  have  recently  been  reported  from  l^n^land.  It  is  not  imijossible 
that  some  of  the  ea.sea  supposed  to  be  toot  mt  are  in  reality  toot  seal*. 

The  minute  parasitts,  wliieh  are  inueh  smaller  than  those  of  common 
scab,  cause  a!i  intense  itching,  which  leads  the  sheep  to  stamp  their  feet 
and  scratch  and  bite  the  infcctt'd  partn.  There  is  a  reddening  of  the 
skin,  followed  by  scaling^  and  later  by  the  formation  of  yellowish  wliite 
crusts;  the  crusts  thicken,  cracks  nmy  form  in  the  folds  of  the  pus* 
terns,  and  the  legs  may  become  quite  unsightly, 

I'arift  of  the  hodtf  aJfeeietL — The  disease  api»ears  uu  the  feet  and  legs, 
spreading  slowly  to  the  upper  parts  of  the  legs  and  the  adjoining  parts 
of  the  body,  scrotum,  or  udden 

Vontngimi, — This  disease  is  contagions  from  sheep  to  sheep,  but  Jic»t 
so  actively  as  comtnon  scab, 

(4)    FOLLICULAR   S<  AR,    (Hi    fiKMOOKCTn*   .sCAU. 

The  glands  of  a  sheep's  eyelids  are  occasionally  infected  wi*li  x\  fourth 
kind  of  micniscopic  mite,  wliicli  is  elongate  and  much  like  a  worm.  It 
Ikis  been  recorded  but  a  few  times,  and  tor  the  [uesent,  at  least,  is  of 
no  importance  to  the  American  sheep  raiser. 

CONDITIONS    WHICH    MAY    BE    MISTAKEN   FOR   SCAB. 

Any  parasite  or  condition  which  causes  an  itching,  and  thus  leads 
tlie  she^p  to  scratch  themselves,  or  any  abnormal  condition  of  the  skin, 
imiy  be  temporarily  nustaken  for  scab;  but  if  the  rule  is  held  in  mind 
that  no  scab  is  po.ssible  without  the  ])resence  of  the  specitii-  jiarasites, 
it  will  be  easily  determined  whetlu^r  scab  is  lu^esent  or  not.  The  fol- 
lowing are  the  more  important  cases  to  be  considered: 

(1)  ftekinff  due  to  other  para Hften^  iiimh  as  the  coin nmn  '*  sheep  tick," 
true  ticks,  and  lice,  may  be  distinguished  trtnu  scab  by  titiding  the 
parasites.  The  dipping  used  for  treating  scab  will  also  kill  sheep  ticks 
and  lice. 

(li)  Infammath}n  of  thf  Behat'e*iHs  tftttttfiH. — Tins  may  be  mistaken  for 
couiuujn  scab.  It  appears  most  frequently  in  autumn.  There  is  a 
severe  itching,  the  skin  is  red  and  sensitive,  and  is  covered  with  a 
strong  smelling,  yellowish,  visciil  yolk;  tufts  of  wool  may  be  shed.  It 
may  be  cured,  after  shearing,  with  any  starchy  lotion. 

(3)  Rain  roi, — In  rainy  weather  an  eruption  may  appeiir  on  the  skiu 
which  might  be  mistaken  ftu-  scab.  There  is,  however,  no  parasite 
present;  itching  is  absent^  and  tlie  trouble  disappears  when  dry 
weather  comes, 
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THE  TllEATMEI^T   OV   SCAB. 

Ill  tbe  Ibrogoinp:  discussion  attention  bus  lieen  railed  to  the  iieeeasify 
of  ktieijinj^  sheep  under  proper  bygienie.  conditions.  That  alone,  tlioai^h 
of  irijportanee  in  connection  with  the  subject  of  treatment,  can  not  be 
rrlied  upon  to  cure  scab.  The  only  rational  treatment  consists  in  uaftig 
some  external  application  whieh  will  kill  the  parasite.s.  FornieHy  miMl- 
ieincK  were  given  internally,  and  even  within  a  few  years  past  it  \uis 
been  claimed  that  feeding  sal])bur  to  sheep  will  eure  tlie  disease.  The 
statenuMits  rc|rarding  Kulphur  were  sueh  as  to  lead  us  to  try  the  ex|>er' 
inient,  wlncii,  howeverj  wii»  soon  abandoned  as  unsue(^essfuh  The 
external  application  of  scab  cures  is  in  varions  ways  made  known  as 
hand  dressing,  lunnl  curing,  spotting,  pouring,  smearing,  and  dipping. 
Of  these  methods,  dipping  is  by  far  the  most  satisfactory. 

Hand  ApruCATioNs. 

In  case  of  head  scab, or  in  light  cases  of  foot  scab,  hand  applications 
may  be  resorted  to,  and  will  frequently  sntbce.  A  nonjroisonous  oint- 
ment  may  be  made  by  taking  4  ounces  of  oil  of  turpcntnie,  6  onnces  of 
flowers  of  sulphur,  and  1  pound  of  lard.  Mix  th^  ingredients  at  a 
gentle  heat,  atul  rub  in  well  with  the  hands  or  with  a  brush,  at  the 
sauje  time  breaking  the  crusts.  The  simple  sulphur  ointment  may  be 
made  of  1  part  of  sulphur  and  4  i)arts  of  lard;  oi»c-foarth  part  of 
merenrial  ointment  may  be  added.  Few  remedies  are  so  useful  ill 
mange  in  dogs,  ringworm,  aucl  other  itching  complaints  as  sulphur 
iodide,  and  it  may  well  be  given  a  trial  on  head  scab.  It  is  pre[>ared 
as  follows:  Mix  in  a  uonmetallic  vessel,  as  a  porcelain  mortar,  4  ounces 
ol'  iodine  with  1  ounce  of  sublimed  sulphur,  gently  heatiiig  the  mixture 
until  it  liquefies;  the  red-brown  lifpiid  upon  cooling  becomes  a  gray- 
black  crystalline  mass,  insoluble  in  water,  but  soluble  in  glycerin©  and 
fats,  with  8  or  10  parts  of  which  it  is  mixed  for  ointments  or  liniments. 
An  ointment  of  flowers  of  sulphur  and  carbolate*!  vaseline  would  also 
probably  give  good  results.  One  author  advises  for  head  scab  and  foot 
scab  a  mixture  consisting  of  1  part  of  mercurial  ointment  and  11  parts 
of  sulphnr  ointment.  Foot  scab  and  head  scab  would  also  probably 
responil  to  treatment  with  the  various  dips  used  for  common  scab. 

Hand  dressing  is  not  recommended  for  common  scab;  in  fact,  it  mast 
be  looked  npon  as  directly  resfmusible  for  a  considerable  amount  of  the 
disease,  since  it  is  too  often  relied  upon  to  cure  the  disease,  while  in 
reality  it  is  only  a  palliative.  The  only  condition  under  which  hand 
dressings  can  be  advised  is  in  case  scab  is  discovered  in  one  or  two 
sheep  of  a  flock  during  severe  winter  weather,  when  dipping  would  be 
impracticable.  In  that  event,  the  infected  sheep  should  be  immediately 
isolated  from  the  tloek;  and  they  might  be  hand  dressed,  if  desired,  in 
order  to  liold  the  disease  in  check.  It  can  not  lie  too  8tn>ugly  insisted 
upon  that  ** pouring,"  **  sjiotting,'*  et<%,  are  ordy  expensive  and  temporiit^ 
ing  methods  of  dealing  with  scab. 


'^Ponrinju^"  is  done  us  iVjUmrs:  Part  the  wool  on  tlie  buck  by  mak- 
iiijij  ii  I'liiTow  with  tlie  linger  from  tbe  hea*!  to  the  tail;  farrows  are  also 
made  along  tbe  sboiilders  and  Ibiglis  to  the  legn,  and  on  tlie  sides;  i^oar 
tlie  ointment  or  dip  in  tliese  furrnws.  A  still  better  filan  i-s  to  pour  tbe 
warm  dip  from  a  rolTeepot  or  teii[)ot  directly  on  tbe  aftected  parts, 
rubbing  it  well  in  with  the  liand,  a  brush,  or  a  corueob.  It  must  be 
repeat4'd  for  empliasis,  however,  that  J^ucb  treatment  can  not  be  relied 
upon,  and  should  be  n80<i  only  in  emer*,'ency  eases  when  <lipiiiog  is 
imprm'ti  cable. 

A  mercurial  ointment  m^y  be  mijde  as  follows:  (A)  dissolve  !  pound 
of  resin  in  one  hsilf  pint  ot  oil  r>f  turpentine;  (H)  mix  1  jumnd  of  mer- 
curial ointment  with  0  pounds  of  lard,  with  p^entle  beat,  and  ((')  wlien 
eool  mix  the  two  compounds,  A  and  B.  It  8!jould  be  remembered  that 
mercurial  ointments  are  not  unattended  with  dan^er^  ami  on  this 
accfmnt  it  is  better  to  jnepare  a  small  amount  of  dip  ami  pfair  it  on  the 
aflected  part  as  described  above. 

lUlTING, 

By  far  the  most  rational  and  satisfactory,  and  tbe  cheapest  inethod 
of  curing  scab  is  by  dipinng  the  sheep  iu  some  lifpiid  which  will  kill 
the  ])arasites.    The  dipping  process  im  as  follows: 

(1)  Select  a  dip  containing  sulphur.  If  a  prepared  *'dip*^  is  used 
which  does  not  contain  sulphur,  it  ia  always  safer  to  add  about  10^ 
ptnuids  of  sifted  tlowers  of  sulphur  to  every  KM)  gallons  of  water* 
esriecially  if,  after  dipping,  the  slieep  Imve  to  be  returned  to  the  old 
pastures. 

(2)  Shear  all  the  sheep  at  one  time,  and  immediaiely  after  shear ing 
confine  them  toonc  lialf  tlu^  faini  for  two  to  foar  weeks.  Many  persons 
prefer  to  dip  immediately  after  shearing. 

(3)  At  the  end  of  this  time  dip  every  sbeei>  (and  every  goat  also,  if 
there  are  any  on  t!ie  farm). 

(4)  Ten  days  later  di[^  the  entire  flock  a  second  time, 

(.1)  After  the  second  dipping,  place  tlio  tlork  im  the  portion  of  tlie 
farm  from  which  they  have  been  excluded  dnring  the  previous  four  or 
live  weeks, 

(6)  Use  tlie  dip  at  a  temperature  of  IW'  to  110-^  F, 

(7)  Keep  each  sheep  in  the  ilip  tor  two  minutes  by  the  watch— do  not 
guess  ot  the  time— and  diu-k  its  head  at  least  once. 

(H)  Be  carefid  io  dipping  rams,  as  they  are  more  likely  to  be  over- 
» come  ID  the  dip  than  are  the  ewes, 

(9)  Injury  may,  bou  ever,  result  to  pregnant  ewes,  which  must,  on  this 
account,  be  carefully  handhMb  Some  farmers  arrange  a  stage,  with 
sideSf  to  hold  tbe  pregnant  ewes,  which  is  lowered  carefully  into  the 

^vat,  and  raised  after  the  proper  time. 

(10)  In  Ciise  a  patent  oi'  proprietary  dip,  especially  an  arsenical  dip, 
'  is  used,  the  directions  given  on  the  package  should  be  carried  out  to 
L  the  letter. 


TMAi.  mnus' 

CMtJiCK  OF  A  PUBt'ABATION  FOR  DIPPING, 

Nuinermia  different  sheep  dips  are  recommended  by  various  partiea, 
aud  undoubtedly  many  of  them  are  ellicacioiis;  few  dips  t-an  be  named 
wLich  some  persoos  do  not  consider  far  superior,  and  other  iiersons 
consider  far  iiil'erior  to  all  other  dips  known;  few  dips  can  be  found 
whicli  liave  not  cored  cases  of  scab,  and  probably  no  dip  can  be  uamed 
with  which  faihiies  have  not  been  reported,  rnder  these  circum- 
stances the  farmer  should  not  be  deceived  by  exa;i'gerated  statements 
in  either  extreme;  he  should  recall  that  it  lies  in  the  business  interest 
of  the  manufacttirers  i)f  every  proprietary,  or  patent,  dip  to  advertfj^e 
their  own  particuhir  dii>  in  every  vay  possible,  but  that  too  often  these 
merchants  pursue  the  method  of  deprecating  the  use  of  homemade 
dips  as  ^* dangerous^-'  **  ineffective,"  ^* liable  to  produce  blood  poisoning,'' 
etc.,  and  of  citing  the  accidents,  failures,  and  dangers  of  other  proi>ri- 
etary  dips  rather  tliau  of  giving  exact  and  reliable  statements  regard- 
ing the  successes  of  their  own  compounds, 

PRriPHurrARY  ahticlks. 

The  Department  can  not  properly  advertise  or  recommend  the  use  of 
any  dip  wliich  is  made  from  a  secret  formula*  It  cau  not  be  said  that 
no  stich  dip  iias  any  value  as  a  scab  cure,  or  tlnit  such  dips  have  never 
met  with  any  success,  lor  that  would  be  a  misrepresentation  of  facta« 
The  farmer  should,  however,  know  the  composition  of  the  material  be 
is  using.  If  he  desires  to  use  a  ready-made  dip,  let  him  inform  him* 
self  of  the  exact  natnre  of  that  dip  in  tirder  to  prevent  impositions 
and  guard  against  diiugers.  He  would  do  well  to  refuse  to  pur- 
chase any  prepared  dip  which  does  not  bear  on  each  package  a  printed 
statement  of  the  ingredients  and  their  proportions,  which  the  ni ana- 
fact  nrer  guarantees  are  to  be  foniul  in  that  package;  he  would  also  do 
well  to  avoid  any  dip  which  irresponsible  parties  advertise  a«  **the 
only  sure  cure  for  scabj"  etc.  Proprietors  thus  advertising  are  either 
showing  gross  iguorain-e  of  the  history  and  nature  of  scab,  and  hence 
are  not  to  be  taken  as  advisers,  or  they  are  intentionally  misrepreseut- 
ing  established  facts. 

In  case  of  more  than  one  proprietary  dip,  it  seems  quite  clear  from 
the  circulars  and  advertisements  distributed  by  the  manufacturers  that 
the  firms  have  had  little  or  no  practical  experience  with  scab,  and  that 
the  extravagant  claims  set  forth  by  them  for  their  mixtures  are  little 
less  tljan  artful  methods  of  advertising,  rather  than  statements  based 
upoti  any  tests  or  experiments.  <4ood  examples  of  worthless  or  almost 
worthless  dips  are  cited  by  Bruce,  who  quotes  the  treatment  of  80,021 
Cii.ses  of  scab  with  AUen^s  i<peci^Cy  with  not  a  single  case  of  care! 
Hayeses  ^pemjic  cured  0,255  cases  and  failed  in  80,931  cases  I 

SUCCESS  WITU  UOMKMADK  niPS, 

Wliile  a  dip  should  not  be  condemned  simply  because  it  is  prepared 
ready  tor  use — for  it  nuiy  be  frankly  admitted  that  there  are  some  excel- 


I 
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lent  proprietary  dips^tlie  value  of  bomemade  dips  must  be  insisted 
upnij,  and  attention  is  called  to  tlie  tact  that  it  was  almost  entirely 
through  homemade  dips  that  Hcub  was^  eradicated  from  eertaia  of  the 
Australian  coloniesj  aud  that  year  after  year^in  the  reports  of  the  scab 
iuspeetors  of  Capetown  Colony^  tlje  first  and  third  phieea  are  accorded 
to  homemade  dips,  while  second  place  is  accorded  (with  some  ijualift- 
cation)  to  a  secret  dip.  In  this  connection  the  following  siguificant 
remarks,  made  in  181*li  by  the  chief  inspector  of  stock  in  Queensland, 
will  be  of  interest: 

Our  AnfltrAllan  expenence  of  tolmcco  and  sulphur  and  of  Hrue  and  sutpbur  &s  tbe 
oDiy  effect^ial  iiieans  of  eurm^  scab  ia  atich  tliat  ;it  tJui  »tock  couferento  held  in 
iSydnty  in  mmt,  nud  jigaiQ  in  Melbourne  in  1HH9,  attetided  by  the  cbU'f  and  Gt»vt?ru- 
laent  vettjritiariaiis  of  all  tlie  colonies,  it  waa  on  both  occasioij-M  decided  tliat  none 
bat  tlitwie  two  dipB  bt5  rucoyttii^ed  in  the  colooiea^  and  tliia  has  isow  been  ernbodi^^d  in 
rejpjnlatioDS  nnd**r  tbo  *'  *Stock  dineaho  acta  '*  of  all  the  colon  ios. 

The  stamping  out  of  »t*ab  in  these  coloait^a  has  bevn  more  n'tardt^d  hy  venders  of 
patent  dips  tban  by  auj  otber  cause ;  bene©  tbe  determination  of  thi*  governments 
of  all  the  colonies  Iq  forbid  the  n»c  of  any  spec j tic  i-xcept  tobacco  and  aniphur  or 
linif}  aud  Bulphur  for  scab  or  fbr  the  (precantionary)  dre^ttiug  of  imparted  sheep 
while  in  quarantine. 

In  view  of  the  more  or  less  frequent  statements  that  scab  was  eradi- 
cated from  the  English  colonies  by  killing  the  scabby  sheep  or  by  the 
use  of  prepared  dijis  it  may  be  well  to  say  that  these  statements  are 
errouconi**  "It  is  true  an  act  was  passed  in  New  8outh  Wales  about 
18ol  compelling:  the  slaughter  of  scabbed  sheep,  anrl  a  ^e\\  remaining 
straggling  flocks  were  destroyed  under  that  act,  but  later,  on  the  reap- 
pearance of  scab  in  that  (*olotiy  in  1803  by  infection  from  Vict^u  ia,  the 
act  was  repealed,  and  the  whole  of  the  scabbed  sheep,  about  4(>0,<X10, 
were  completely  cured  by  means  of  tobacco  and  suliiliur."  ^ 

IMPORTANCK  OP   PROPER   USE  OF   DIP. 

Whatever  dip  is  selected,  the  farmer  should  not  forget  that  there 
are  two  ways  to  use  that  dip.    One  way  is  to  prepare  and  use  it  in 

accordance  with  the  directions  given;  the  other  way  is  to  attempt  to 
economize  time,  labor,  or  money  by  nmng  the  dip  in  weaker  proportion 
than  advised,  by  hnrrying  the  slieep  through  the  swim,  or  by  hiter 
placing  the  <li[*ped  sheep  under  unfavoi\T-ble  conditions.  If  the  former 
niethod  is  adopted  with  any  of  the  established  dips,  the  treatment 
f>ught  to  be  followed  wnth  favorable  results;  if  the  latter  method  is 
adopted,  the  farmer  bitnsclf  must  assume  the  responsibility  of  fadure, 
no  matter  which  dip  he  decides  to  use.  Every  farmer  should  tbcretbre 
remember  that  when  lie  has  decided  upon  the  dtp  he  is  to  use  liis  work 
\n\s  only  begun;  to  use  the  dip  properly  is  fully  as  important  as  to  use 
a  dip  at  all. 


BUREAU   OF   AmKAL   INDCSTRY. 


PRELmiNARY  QUESTIONS  IN  CHUOSING    A    l)U\ 

Tlie  homeunulo  dips  wtiii*li  are  most  coiiimrmly  used  have  either 
tobarco  or  sulpliur  a«  their  basis,  wliilo  the  prepared  dips  eoutitiri 
tobacco,  sulphur,  arseuic,  carbolic  acid,  etc,  as  curative  agents. 

Ill  sclcctiii;;i:  a  dip  .several  poiuts  slionid  be  considered :  First  of  all^ 
the  rpiesti<jfi  of  expense  will  uatiirally  arise;  next,  the  qiiestion  as  to 
vvlietlicr  or  not  scab  actually  exists  in  the  dock  to  be  dipped,  or  whether 
or  tHit  tiie  dip[dng  is  more  of  a  precautionary  matter,  or  for  the  sake 
of  clcaosin*^:  the  aidmsiFs  skin*  The  faciIitii\H  at  hand,  the  setbivck  to 
the  slieep,  and  the  length  of  tlie  wool  are  also  matters  for  consideration, 
us  well  as  the  pastures  into  which  the  dippe<l  sheep  are  to  be  phiccd, 
Notwithstiuiding  statciiients  to  the  cHect  that  a  given  dip  can  be  nsed 
under  all  conditions,  the  above  tiue^tious  are  evidently  important, 

KxpenHi', — ^In  estimating  tlie  expense  iHie  should  consider  not  only 
the  actual  outlay  for  tlie  ingrtMlieuts  i>f  the  ooze,  but  the  cost  of  fuel 
and  labor,  the  injury,  if  any^  to  tlie  sheeji,  and  the  liability  of  not  curing 
the  ilisease.  It  is  much  more  econumical  to  use  an  expensive  dip  and 
cure  scab  thau  it  is  to  use  a  cheai>  dip  and  fail  to  cure  it.  To  iUtistrate 
with  a  well  known  honieinade  dip:  A  lime  and  sulphur  dip  may  be 
made  in  ten  to  thirty  uiiuutesj  with  but  little  fuel  and  little  labor,  which 
may  or  may  n^jt  cure  the  disease,  and  which  will  surely  do  great  injury 
to  the  wool;  or  a  lime  ;nnl  sulphLir  dip  may  be  nuide  in  several  hours' 
time,  at  the  exi»euse  uf  cmisidcrablc  fuel,  labor,  and  patience,  which  can 
be  relied  upon  to  cure  scab,  and  which  will  do  little  or  no  injury  to  the 
wooL  The  tlrst  dip  is  cheap,  but  not  economical;  the  second  dip  is 
more  expensive,  but  more  ecouoiuicak 

I>m»  Hcab  ej^'wt  in  the  fiovkt — Every  farmer  should  ask  himself  this 
questitm  before  he  selects  his  dip.  If  scab  does  not  actually  exist  and 
the  woid  is  long,  the  dipping  in  this  case  simi>ly  being  a  matter  of  i>re- 
cautiou,  it  is  best  not  to  stdect  a  di[>  c«)utaining  lime.  The  use  of  the 
lime  and-sulphur  dips  is  theretbre  rjut  advised  simply  as  precautionary 
dressing  for  healthy  long  wonled  she**p.  On  the  contrary,  the  use  of 
any  dip  containing  huie,  asa  prci'auliouary  mi^asure,  should  be  avoided, 

Thefai'iUties  at  hami  for  prcparhuj  tiip. — If  luel  is  very  scarce,  so  that 
it  is  impracticable  to  boil  the  mixture  for  at  least  two  hours,  the  lima- 
and-sulphur  dips  should  not  be  selected.  A  tfibacro  and  sulphur  dip, 
as  well  as  many  of  the  better  proprietary  dips,  can  be  made  without 
the  uec^essity  of  lengthy  boiling,  uud  should  be  given  preference  when- 
ever f!u*ilities  for  boiling  are  not  at  hand. 

The  Ivjigth  of  the  wool, — See  remarks  upuii  this  subject  in  discussioti 
of  lime  and  sulphur,  page  2ih 

The  pasfHTVH, — In  case  it  is  necessary  to  place  the  dipped  sheep  on 
the  sairio  pastures  they  oL-cupied  before  being  *lipjied,  it  is  always  best 
to  use  a  dip  containing  suli^hur.  If  a  proprietary  dip  is  selected  under 
those  circumstances,  it  is  suggested  that  sulphur  be  added,  about  1 
|iound  of  flowers  of  sulphur  to  every  0  gallons  of  dii).    In  Ciise  it  is 
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51^  scab:  its  nature  and  treatment 

possible  to  utilize  fresh  pastures  after  dippio^):,  the  use  of  sulplmr  is  not 
80  necessary,  but  is  always  advisable.  The  object  in  using^  sulphur  is 
to  place  in  the  wool  a  material  which  will  not  evaporate  (|uiekly,  but 
will  remain  there  for  a  lon^a-r  period  of  time  than  the  st'ab  parasites 
ordiuarily  remain  alive  away  from  their  hosts.  By  doiug  this  the  sheep 
are  protected  against  reinfection, 

KiNDB  OF  BlI^S. 

Sulphur  is  one  of  the  oldest  known  remedies  for  scab,  its  use  dating;: 
back  to  Colnmella  in  the  early  part  of  the  Christian  era.  As  a  S(-ab 
enidicator.  it  must  be  placed  among  the  best  substances  at  our  disposal. 
It  is  one  of  the  constituents  of  certain  proprietary  dips,  but  its  use  to 
the  farmer  is  best  known  in  the  tobacco-aud-snlphur  dip  and  in  the  lime- 
aud  sulplmr  dip.  These  honieniade  mixtures  are  the  two  dips  which 
have  played  the  most  important  roles  in  the  eradication  of  scab  from 
certain  English  colonies,  and  their  ase,  especially  the  use  ft«  well  an  the 
(ibtise  of  lime  and  sulphur,  is  quite  extensive  in  this  country* 

TIIK  TOllACCO-AND-aULrUUU  DIP. 

Tlie  formula,  as  given  here  and  as  i^ulopted  by  the  New  South  Wales 
sanitary  authorities,  appears  to  have  first  been  proposed  in  1854  by 
l^lr,  John  Rutherford,  Kegardiug  its  success  in  Anstralia,  Dr.  Hruce, 
chief  inspector  of  sheep  for  New  South  Wales,  makes  the  following 

statements: 

Oil  the  Hopkins  Hill  Shaiou  Mr.  Rutln^rforil,  with  two  dreaniDgH  tif  tbeats  iiij^riuU- 
eutij,  tlieu  cureil  f»vt^r  r>2,(XHl'rtlnj43p  wliicb  liad  be«n  irifectwil  for  oigliteen  nniotbp*;  and 
lie  siIhci  fiiibsoqneDtly  quired  witli  two  dippingH  the  sht^ep  *ju  Mount  ryuns  Station, 
wbere  they  were  in  a  most  wreti'becl  Htate,  an*l  \md  }wm\  tuvkbhy  for  more  tlian  tlireo 
yeara^  and  that,  too,  in  tioth  fjiKen,  witLoiit  destroying  »  single  lionlle  or  yard  or 
removiiiji  any  «*f  tlu*  wlieep  (roin  tln-irold  runs. 

-Siuctt  tlien  inillionsof  srabliy  ftbeep  have  been  permanently  cured  in  Victoria  in 
the  same  way,  and  in  Sfnitli  Australia  aud  New  South  Wales  bnndreds  uf  tlioiiBatidn 
of  Bcabby  Hbot^p  bavr  alao  been  rb^aiiHcd  witb  tolmcco  and  sHlpliur.  In  fact,  this 
drtuning  biitt  tbo  tredit  of  hiivin|t:i  eradieated  t*cal>  from  the  Moekfl  <jf  both  tbe  latter 
colonies,  aud  tbere  are  good  i^roMndw  for  asaerting  that  b;id  tbia  remedy  n^»t  been 
known  and  used  neither  cidony  would  be,  at*  tiiey  both  are  now,  aimoi^t  entirLdy  Ireo 
from  the  arour^e.  vlndf^ifi*^  then*fore  from  the  expi^rienee  ol"  th©  tbrer  colonies, 
there  m  no  medicament  or  »^|>ecitli'  yet  known  [1884]  that  tau  bo  L'om pared  with 
tobacco  and  aulpbnr  tm  a  thorough  ftud  lasting  cure  for  wcab  in  hhoop, 

Tbe  proportions  a*loptcd  by  1 1 nth cr ford,  and  afterwards  made  ofliriul 
by  the  scab  sanitary  authorities,  are: 

Tobaeco  leaves -.. pound..     1 

Flowers  of  sulpbur do 1 

Water .._.... gallons. ,   '6 

The  advantage  of  this  dip  lies  iu  the  fact  that  two  of  tbe  best  scab 
remeilies,  namely,  tobivcco  (nicotine)  and  siilpbur,  are  used  to^^ether, 

*  The  original  formula  reads  5  gallons  {imperial)  which  are  eituiviiloul  to  ^  United 
States  gallona. 
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both  of  wliicli  kil!  the  parasites,  wldle  the  sulpliur  remains  TiTthe 
aiui  protects  tor  someliiMe  ajLjamst  reinfection*    As  no  caustic  is  used 
to  soften  the  scab,  heat  iiiiist  be  relied  on  to  penetrate  the  crusts. 

DhecilonM  for  preparinff  the  tlip, — A,  I nfnsiu|]f  the  tobacco:  Place  1 
pouml  of  good  leaf  or  manufactured  tobacco  for  every  6  g:al!Qus  of  dip 
dcBired  in  a  covered  boiler  of  cold  or  lukewarm  water  and  allow  to 
stand  lV>r  about  twentyfour  hours ;  on  the  evening  before  dipping  bring 
the  water  to  near  the  boiling  point  (212"'  F.)  for  an  instant,  then  remove 
the  fire  ami  alh>w  the  infusion  to  stand  over  night. 

B.  Thoroughly  mix  the  sulphur  (1  pound  to  every  0  gallons  of  dip 
desired)  witli  tlie  hand  in  a  bucket  of  water  to  the  cousisteucy  of 
gru(l, 

0.  When  ready  Ut  *lip,  thoroughly  strain  the  tobacco  iufnsiou  (A) 
frotn  the  leaves  by  presure,  ntix  the  liquid  with  the  sulphur  gruel  (B), 
add  t'liou^ih  water  to  make  the  required  amount  of  dip  and  thoroughly 
stir  the  entire  mixture. 

All  things  considered,  the  tobacco-and-sulphur  is  as  good  a  dip  as  is 
known  at  the  present  time. 
See  also  the  discussiion  of  the  tobacco  dip  on  page  i^. 

Under  the  term  ^nime-and-sulphur  dips"  is  included  a  large  num 
ber  of  dillcrent  fornuihc  rc<|niring  lime  atid  sulphnr  in  dilfereiit  pro* 
portions.    In  general  practice  all  of  these  dips  are  spoken  of  as  *<*the 
liujc  and'Bulphnr  dip/'  but  in  reality  each  separate  formula  represents 
a  se[»arate  dip. 

To  give  an  idea  of  the  variety  of  the  lime  and  sulphur  dips,  the  fol- 
lowing list  is  quoted,  the  ingi'rdients  being  reduced  in  all  cases  to 
avoirdupois  pounds  and  United  States  galtons: 

1.  The  original  '' Vict*irian  lime  and-sulphur  dip*'  proposed  by  D| 
Kowe,  adopted  as  oflicial  in  Australia; 

Flowers  of  sulpliur poaudii.*    flO| 

FreBli  Hiake*!  huie... . , ,, ,,...do.,,,     lOft 

\Vat4?r HFiillood . .  1 W 

2.  South  African  (Cape  Town)  oflicial  lime-and^sulphur  dip: 

Flo  WITS  ot«nlplMir  iaiiuimiiiu) pounds.,     15 

riislakoti  liiim ....da 15 

Water- . ...^jallona..   100 

3.  South  African  (Cape  Town)oflflcial  lime*and  sulphur  dip,  February 
4,1807: 

Flowers  uf  niilpbur, * [luuudii..     20) 

Unslaked  lime. do 16| 

Wator ^cnllotif* , ,   100 

4.  Nevada  linie-and  sulphur  dip; 

Flowers  of  sulphur. ,,,.., ..   ...ponnda..     16| 

Lime .dd.,,.     334 

Wilier gaUoni..  100 
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5,  Fort  Collins  lime-and-sulpLur  dip: 

Flowers  uf  8Ul]>hur , pounds..       33 

UnslJiked  lime _ do 11 

Wattjr.... -..,.... galloua..     1(30 

6,  A  mixture  whicli,  used  to  some  extent  by  this  Bureau,  contain b 
the  same  proper t ions  of  lime  and  sulphur  (uamely,  1  to  3}  as  the  Fort 
Collins  dip,  but  the  quantities  are  reduced  to: 

Flowers  of  atilphur , potindM, ,       24 

Unslaketl  lime, .,.,....., ilo 8 

WaUii- gjilbim..     im 

Dangcrou«  fofmHlos, 

7,  California lime-andsulpliur  dip: 

Flowers  of  sulphur poundB..     100 

Lime ........... .,,..,.,. . .  do . . . .       25 

Water .-,,- gjiUona..     100 

S.  A  very  dangerous  misprinted  formula  to  be  found  in  several  books 
and  journals,  probably  due  to  a  typographical  error: 

Flowera  of  aulphur , __ .pouuda.,     100 

Lane -, - ,do.-..     150 

Wftt<?r , gallons*.,     100 

In  ease  of  fresh  scab  formula  No.  6  will  act  as  efficaciously  as  the 
dips  with  a  ^-eater  amount  of  lime,  bat  in  cases  of  very  hard  scab  a 
stronger  dip,  as  the  Fort  Collins  dip,  should  be  preterred,  or,  in  unusu- 
ally  severe  cases,  an  ooze  with  more  lime  in  pro  port  ioti  to  the  amount 
of  sulphur,  such  as  the  Victorian  (No.  1),  the  Nevada  (No,  4),  or  the 
South  African  (No.  3)  dip  might  bo  used. 

Many  other  formuhe  miglit  be  cited,  but  these  are  enough  to  show 
the  great  variations  in  the  dips  which  have  been  used;  and  to  prove 
that  when  a  party  simply  states  that  *'lime  and  sulphur^'  ia  an  excel* 
lent  dip,  or  that  it  is  a  dangerous  dip,  or  tbat  he  has  succeeded  or 
tailed  with  it,  or  that  the  limeand-sulphur  dip  is  injurions  to  the  wool, 
his  statements  cao  not  be  taken  as  definite,  unless  he  also  states  whicli 
lime  and  sulphur  dip  he  used  and  how  he  used  it. 

rnjudice  aijainnt  time-and-mlphur  dipt*. 

There  is  at  present  great  prejudice  (a  certain  amount  of  it  jnstitied 
no  doubt]  against  the  use  of  lime  and  sulphur,  emanating  chieMy  from 
the  agents  of  Y>atent  or  x>roprietary  dips  and  from  tlie  wool  mannfac- 
tnrers.  It  will  be  well  therefore  to  consider  the  points  brought  forward 
by  them  against  its  use. 

In  the  tirst  place,  it  is  frequently  asserted  that  lime  and  sulphur 
does  not  cure  scab.  This  statement  is,  of  course,  in  the  interest  of  pro- 
prietary dips,  but  it  is  based  eitlier  upon  an  absolute  ignorance  or  a 
misrepresentation  of  facts.  Experience  in  Australia  and  South  Africa, 
as  well  as  in  this  country,  has  shown  beyond  any  doubt  that  a  lime- 
and-sulphur dij>,  when  pn»i>erly  proportioned,  properly  jtrepared,  and 
properly  used,  is  one  of  the  best  scab  eradicators  known.    Cases  of  its 
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failure  biive  been  due  to  careless  or  improper  metbods  of  its  prepara- 
tion and  ui?e. 
It  is  elainied  by  some  that  it  produces  "blood-poisoning,'*    Bat  the 

rasea  of  death  following  tbe  use  of  lime  aud  salplinr  dips  have  beeu 
iiilinitesiuially  few  when  compared  with  the  iiuuiber  of  slieep  dipi>ed  in 
tliese  soliitioua  and  when  compared  with  the  deaths  which  have  beeu 
known  to  fullow  the  use  of  certain  pro]rrietary  dips.  The  dctuils  of 
such  aci'iilents  so  far  as  they  have  beeu  reijorted  have  mit  showu  that 
death  was  due  to  any  properly  prepared  and  properly  used  limeaml- 
eulphur  dip.  If  the  formula  of  UK)  pounds  of  sulidnir,  1*50  pounds  of 
lime,  and  ItJU  {j^alloriH  uf  water  has  killed  animals,  that  surely  is  no  argu- 
ment against  the  fi»rmula  33  pounds  of  sulphur,  11  pounds  of  lime,  and 
1*K>  gallons  of  water,  but  simply  shows  that  the  former  formula  is  too 
strong;  if  any  other  couehision  thi^n  this  is  drawn,  consistency  would 
compel  us  to  reject  many  of  our  most  valuable  remedies  because  some 
liarties  had  used  them  in  overdose.  The  argument  frequently  raised 
against  lime  and  sulphur — namely,  that  **shearcut^'  sheep  die  wlieu 
dipped  innnediately  after  sliearing  in  a  lime  and-sulphur  dip  which  has 
stood  for  some  time — can  be  used  e*jually  well  against  other  dips^  and 
simply  shows  that  it  is  safer  to  use  a  fresh  supply  of  dip  and  to  alluw 
a  short  tinu>  to  ehipse  after  shearing-  before  dipping.  It  is  highly  prob- 
able that  the  cases  of  so  called  '^  blood  poisoning"  of  shear-cut  sheep 
are  generally  due  to  an  infection  with  bacteria  in  stale  dip  Goutaio- 
ing  putrcfyin^^  material.  Some  cases  of  death  are  also  said  to  have 
occurred  after  using  a  llme-aud  sulphur  dij^  made  in  brass  kettles. 

In  an  experiment  by  this  Bureau,  5  cc,  of  a  clear  lime-find-siilphur 
oo/e  (Formula  No,  0)  has  been  injected  under  the  skin  of  a  sheep  with- 
out prodiu'ing  any  evil  eSTects. 

The  greatest  objection  raised  against  the  use  of  lime-and^sulpburdip 
is  that  it  injures  the  w  ool  This  objection  is  raised  by  many  wool  man- 
ufacturers, and  echoed  with  ever-increasing  emphasis  by  the  manufac- 
turers of  i>repan'd  dips;  while,  after  years  of  extensive  experience  with 
properly  juTpared  dip,  its  injury  to  the  wool  is  strongly  and  steadfastly 
denied  by  the  agricultural  department  of  Cape  Colony. 

It  is  believed  that  a  certain  amount  of  justice  is  attached  to  this 
olijection  to  lime  and  sulphur  as  generally  used;  unless,  tberetbrc,  lime 
and  sulphur  can  be  used  in  a  way  which  will  not  injure  the  wool  to  an 
appreciable  extent,  we  should  advise  against  its  use  in  certain  case^|^^l 
in  certain  other  cases  the  good  accomplished  far  outweighs  the  injurj^^H 
it  does.    Let  us,  therefore,  examine  into  this  damage  and  its  causes. 

The  usual  time  for  dipping  shce|i  is  shortly  after  shearing,  when  the 
wool  is  very  short;  whatever  the  damage  at  this  time^  then,  it  can  be 
only  slight,  and  the  small  amount  of  lime  left  in  the  wool  will  surely  do 
but  little  harm. 

In  full  lleece,  lime  and  sulphur  will  cause  more  injury.  In  Australia 
the  deterioration  wjiscomjiuted  by  wool  buyers  at  17  percent^  although 
in  rai*e  Colony  the  department  of  agriculture  maintains  that  it  prop* 


erly  prepared,  ami  if  only  tlie  dear  Ii(iuicl  in  used,  tlie  aedimcn»t  being 
thrown  awa}%  the  ofHcial  limeiind'j^iilpbnr  tbrninla  will  nut  injure  the 
long:  wool.  In  our  own  expeiimeuts  we  have  found  s^ome  sum  pies  of 
wool  injured  by  dipping,  while  ou  other  samples  no  appreciable  eftect 
was  notn  eahle. 

It  must  not  be  forgotten  that  other  ronditions,  such  as  variations  in 
the  feed,  p:isturing  on  nlkaliin^  land,  ill  health  fn>m  any  cause,  ete., 
may  eauRe  brittleness  of  the  wool,  whieh  might  be  nimtaken  for  the 
eiVectf*  of  lime  and  sulphur. 

If  a  lime  and  sulphur  dip  is  used,  earo  must  be  taken  to  ^Ive  the  solu- 
tion amj^Ie  time  to  settle,  then  only  the  elear  liipiid  slionkl  be  usetl^ 
while  tiu^  sediment  should  be  discarded.  In  some  of  our  tests  on  sam- 
[>les  of  wool  we  have  found  that  the  dip  with  sediment  luis  produced 
very  serious  etteets  even  when  no  appretiable  elTects  were  notic*ed  mi 
Kamples  dipped  in  the  eorresjtondiii;^  clear  JiipiuL 

Experiejiee  has  anjply  deuiotistrated  that  a  properly  made  and  prop- 
erly used  lime  andsulphur  dip  is  one  of  the  cheapest  and  nu»st  etlieient 
scab  eradicators  kiuiwn,  but  its  use  sliouhl  be  eontined  U)  Hocks  in 
whieh  scab  is  known  to  exist,  and  to  shorn  sheep,  with  the  exception 
of  very  severe  cases  of  scab  in  unahorn  slieep.  It  should  only  be  used 
when  it  can  be  properly  boiled  and  settled.  The  use  of  lime  and  sul- 
phur dips  in  Hocks  not  known  to  have  scab,  especially  if  the  sheep  are 
lull  tleece<l,can  not  be  recommeiuleJ;  in  such  cases  tobacco,  or  sulphur 
auii  tobacct*,  is  safer  and  e<|ually  gjood. 

If  a  limeand'Sulphur  dtp  is  ch<rscn,  it  is  better  for  ordinary  cases  to 
use  the  solutions  containing  a  snmll  araoant  of  lime  arul  three  times  as 
much  sulphur  as  lime,  as  the  Fort  Collins  formula  (.13  pounds  of  sul- 
phur ami  1 1  pounds  of  lime  to  every  100  gjdlous  of  water)  or  the  Bureau 
of  xiniuud  Industry  foruiula  (No.  i\)  (21  pcumds  of  snlplrur  and  8  pounds 
of  lime  to  KHi  gallons  of  water),  rather  than  the  tbrmuhi  with  a  greater 
proiK>rtiim  of  lime. 

If  the  stronger  solutions,  as  the  Victorian  formnhx  (No.  1),  oi'  the 
present  South  African  formula  (No.  3),  or  the  Nevatla  fornnda  (No.  4) 
are  used  at  all,  their  use  should  be  coniined  to  unusually  severe  out- 
breaks. Under  no  eircuuistanees  should  the  Californiiin  tbrrruila  (No.  7) 
or  formula  No.  8  be  used.  They  are  too  strong,  and  the  latter  is  espe- 
cially liable  to  kill  the  sheep. 

Another  obJeeti<ui  raised  to  the  use  of  lime  and  sulphur  is  the  claim 
that  the  ^^shriukage'-  iti  the  sheep  afU^v  tlw  use  of  these  dips  is  greater 
than  after  tb©  us©  of  other  dips.  In  reply  to  this  objection,  raised 
chietly  by  patent  dip  manufaetiirers,  it  can  only  be  repeated  that  such 
has  not  been  the  experience  of  this  Bureau  (see  p.  35),  nor  was  it  the 
experieT»ee  of  Profess4U'  (J illette  in  his  experiments  In  Ccdorado.  The 
burden  of  proof  for  the  opposite  statement,  with  exact  statistics,  rests 
upon  those  who  raise  this  objection. 

Still  anotlier  objection  advanced  against  lime  and  sulphur  is  that 
it«  continued  use  ^ear  after  year  will  gradually  decrease  the  annual 
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di]).  Wlietber  thiR  abjection  be  valid  or  not.  it  is  scarcely  nl 
to  discuss  it  ill  tk^tail  in  this  place;  tor,  in  the  first  place,  thei 
slieep  raiser  of  tliis  country  does  not  keep  the  same  slieep  *'year  after 
year,"  bat  sends  most  of  his  sliee|>  (breeding  ewes  and  the  rams 
exceiyted)  to  market,  Hence  there  will  usually  be  litthj;  opportunity 
to  injure  the  wool  of  a  given  animal  **year  after  year,'*  In  the  next 
place,  if  lime  and  sulphur  are  properly  used  one  year,  so  that  the  flock 
is  freed  from  scab  and  if  rciufeetiou  be  guarded  against,  it  will  not  be 
necessary  to  resort  again  to  lime  and  sulphur. 

These  objectious  have  been  reviewed  somewhat  in  detail  in  order  to 
place  the  facts,  so  far  as  obtainable,  before  the  farmer.  It  is  not  par 
ticularly  advised  by  tlie  Bureau  that  lime  and  sulphur  be  used  iu  this 
country  in  preference  to  sulphur  ainl  tobacco,  or  tobacco  alone,  or  any 
other  etl'ective  dip.  In  fact,  it  is  hoped  that  with  hi  ten  years  there  will 
be  no  further  use  for  the  lime  and  sulphur  dips*  At  the  same  time, 
where  it  is  a  clioice,  on  the  one  hand,  between  liuie  and  sulphur,  with  a 
temporary  slight  deterioration  iu  the  value  of  wool,  but  an  alvseuce  of 
scab,  and,  on  the  other  hand,  the  nse  of  a  secret  and  iucflfcetive  patent 
dii»,  with  the  continual  presence  of  scab,  and  hence  permanent  deterio- 
ration in  wool,  there  can  be  no  doubt  that  the  decision  should  be  in 
fuvar  of  lime  and  sulphur  {properly  prepareil  and  properly  used). 

All  things  considered,  where  it  is  a  choice  between  sacrificing  the 
w*eight  of  sheep,  and  to  some  extaut  the  color  of  the  wool,  by  using 
t/obacco  and  sulplnir,  and  sacrifiring  the  staple  of  the  wotd  by  tising 
lime  and  sulphur,  the  farmer  should  not  hesitate  an  instant  in  selectin 
tobacco  iu  preference  to  lime.  The  loss  in  weight  by  using  tobact 
and  sulphur  is  not  much  greater  thau  the  loss  in  using  lime  aud  sul 
pliur,  while  tlie  loss  in  staple  is  of  more  importance  than  a  slight 
disct  violation, 

Prrp(frafioH  nf  the  miiiitre, — Almost  as  mauy  dilTereut  methods  of 
prejKU  ing  the  liquid  exist  as  there  are  diderent  formuhe,  some  of  the 
niethiHls  laying  great  stress  upon  sifting  both  the  lime  and  the  sulphur, 
others  hiyiug  great  stress  upon  allowing  ttie  lirjui*!  to  settle,  others 
leaving  out  of  considerati*>n  both  of  these  points*  The  method  which 
has  been  foinnl  in  the  Bureau  t4)  be  the  easiest  aud  most  satisfactory 
is  as  follows: 

A.  Take  8  to  11  pounds  of  unslaked  lime,  place  it  in  a  morfar  box  or 
a  kettle  or  pail  of  some  kind,  and  add  enough  water  to  slake  the  lime 
and  form  a  **lime  paste*'  or  **Hme  putty,*'* 

U.  iSift  into  this  lime  paste  three  times  as  many  pouoda  of  flowers  of 
snlphur  as  used  of  lime,  and  sur  the  mixture  well. 
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'  Miiiiy  peraoDft  pref»r  to  slake  the  lime  to  a  powder,  whieli  is  to  he  sifted  And 
uiixod  with  Hiftt'd  «ulj>liiir,  Ouo  pitjt  of  water  wiU  slak©  tliroe  panada  of  hnie  if  the 
Mlukiug  is  performed  wlowly  aud  carortilly.  Ats  a  riil*'^  however,  it  is  iiet'essary  t«f 
umj  mor<-'  wattr,  Thiu  met  hod  taki^a  niore  tiiuo  and  refpures  more  work  thiiu  the  oue 
givpu  above,  aud  does  not  give  aoy  better  resalts.  If  the  boiJed  aolutiou  is  allov 
to  settlti  the  oo;se  will  be  tMiuiiUy  as  safe. 


AND    TEEA' 


I  Knr©  to  weig:h  bf>tli  the  limo  and  the  sulphur.     Do  not  trust  to 
measuring  them  io  a  buokot  or  to  tri»t.*s8iii;j:  at  the  weigcht. 

C,  Fhice  the  sulphur-lime  paste  in  a  kettle  or  boiler  with  about  25  to 
30  gallons  of  boiling  water,  atid  boil  the  loixture  for  two  hours  at  loa8t, 
stirring  the  liquid  and  se4limeut*  The  boiling  should  be  i'ontinued 
nntil  the  sulphur  disappears^  or  almost  disappears,  from  the  surface; 
the  soluHou  is  theu  of  a  ehocolato  or  liver  eolor.  The  longer  the  solu- 
tion boils  the  more  the  sulphur  is  dissolved^  and  the  less  caustic  the 
ooze  bcH^omes,  Most  writers  advise  boiling  from  thirty  to  forty  ndu- 
iites,  but  we  obtain  a  much  better  ooze  by  boiling  from  two  to  three 
hours,  adding  water  wtien  necessary. 

D.  Pour  the  mixture  and  sediment  into  a  tub  or  barrel  pla*'ed  near 
the  dipping  vat  and  provided  with  a  bunghole  about  four  inches  from 
the  bottom  and  ailow  auii>le  time  (two  to  three  hours,  or  more  if  luHses- 
sary)  to  settle. 

The  use  of  some  sort  of  settling  tank  provideil  with  a  bunghole  is  au 
alisolute  necessity,  uulesa  the  boiler  is  so  arranged  that  it  maybe  ase4 
both  for  boiling  and  settling.  An  ordinary  kerosene  oil  barrel  will 
answer  very  well  as  a  small  settling  tank.  To  insert  a  spigot  about 
tliree  t^o  four  inches  from  the  bottom  is  an  easy  matter.  Draining  otf 
the  liquid  through  a  spigot  has  the  great  atlvantage  over  dipping  it  out 
in  that  less  commotion  occurs  in  the  lifjuid,  which  therefore  remains 
freer  from  sediment. 

1^.  When  fully  settled^  draw^  otT  the  clear  li(|uid  into  the  di]v]jing 
vat  and  add  enough  warm  water  to  make  IHO  gallons.  The  sedinieTit 
in  the  barrel  may  then  be  mixed  with  water  and  used  as  adisinfeetant, 
but  under  no  cireifmsfaHCts  shottld  if  be  used  for  dippintf  purpojirn, 

A  double  precaution  against  allowing  the  sediment  to  enter  the  vat 
is  to  strain  the  liquid  through  ordinary  bagging  as  it  is  drawn  from  the 
barrel. 

In  watching  the  preparation  of  lime-andsulpbur  dips  by  other 
parties  the  liureau  investigators  have  found  some  persons  who  laid 
great  stress  upon  stirring  the  sediuient  well  with  the  liipdd  belbre 
using  the  ooze.  This  custom  is  undoubtedly  resijonsible  for  a  great 
deal  of  the  preiudice  which  exists  at  pres4Mit  against  lirae-and  snljthur 
dips;  and  consideiing  the  preparation  of  these  dips  in  this  way  there  is 
no  w<nider  at  the  immense  prejutlice  against  them  in  certain  ([Uartei'S, 

To  summarize  the  position  of  the  Department  on  the  limc-and-sul- 
phnr  dips:  When  prnperly  made  and  pro)>eTly  used,  these  dips  are 
second  to  none  and  equaled  by  few  as  scab  eradicators.  There  is 
always  some  injury  to  the  wool  resulting,  from  the  use  of  these  dips, 
but  when  properly  made  and  properly  used  upon  shorn  sheep  it  is 
believed  that  this  injury  is  so  alight  that  it  need  not  be  considered;  on 
long  wool  tlie  injury  is  greater  and  seems  to  vary  with  different  wools, 
being  greater  on  a  tine  than  on  a  coarse  wool.  This  injury  consists 
chtelly  in  a  change  in  the  microscopic  structure  of  the  liber,  caused  by 
the  caustic  action  of  the  ooze.  When  improperly  made  and  improperly 
used  the  lime-aud-sulphur  dips  are  both  injurious  and  dangerous,  and 


ill  tiiej^t^  caseR  tlie  cheapness  of  tlie  iiifrredieiits  doos  not  Jiistinr  ttiei? 
use*  In  case  scab  exists  iu  a  liock  and  the  farmer  wiiilit*s  to  ermlicaCe 
it*  he  can  not  choo.se  a  dip  wbich  will  hvmg  about  a  more  thoroogli  eiire 
tliaii  will  litiHs  ;ind  sulphur  (prn|)erly  made  and  properly  used),  although 
it  will  bo  perfectly  pos.sible  tor  t lie  farnior  to  find  Meverul  other  dips 
which  will,  when  properly  asml,  be  nearly  or  eqtiany  as  efrectoal  an  any 
limt^  and  sulphur  dip.  There  is  uo  dip  to  wlueh  objections  can  not  I*© 
nUHed, 

POTAKSllTM  SfJLPnmB  Dir. 

It  has  l>ecn  proposed  by  soveral  parties  to  use  a  potassium  sulphide 
dip»  and  sueb  a  dip  has  been  tried  to  some  extent  As  yet,  however, 
judfjment  upon  it  must  be  reserved,  (tlllette  tried  a  dip  eomposed  of 
4A  pouiidi4  of  potash  lye,  1^3  pouthIh  of  flowers  of  ?iulphurj  aird  100  ^al- 
lons  of  water,  and  jironiisen  f^irthor  reports  on  its  eflVHitiveneaK.  Hheep 
diplK'd  in  this  lirpiid  gained  but  G  pounds^  uauiely,  the  same  as  tbe 
alieep  tre;itGd  with  carbolie  dip* 

TOBACCO  DIPS. 

The  active  principle  of  tobacco,  upon  which  the  tobacco  dips  depend 

Jbr  tlK*ir  action,  m  a  poisonous  substance  known  as  nicotine,  Tbi« 
4)oisou  when  applied  to  animal?*  externally  in  too  strong  evolutions  may 
cause  nausea,  faintii[g,  and  oven  death.  The  dog  and  the  rabbit  are 
particularly  susceptilde  to  its  efiects,    Dihited  to  about  thirty-three 

niK^  th(Mts:incIlhs  to  sixty  4Uu»-tliousaudths  of  1  per  ceut  it  makes  a  slow 
but  sure-acting  and  excellent  sheep  dip. 

IJnCortunati'ly  the  pcrccnta;;^  of  nicotine  vjirics  <ire;itly,  not  only  in 
(lilVcrcnt  kinds  of  tobacco,  but  also  in  ditlcrcnt  parts  of  the  ])laiit,  in 
(lilVci-cnt  years,  and  even  in  (litlerent  i)arts  of  I  lie  same  ]>acka.iie.  There 
is  more  nicotine  in  the  lea\'es.  lor  instance,  than  in  the  stems.  In  fer- 
mented tol)acco  there  seems  to  be  a  certain  relation  between  tlie 
aniount of  nic(>tine  and  the  amonnt  of  Jnice  jnivsent,  so  that  in  general 
di\v,  thin  leases  do  not  contain  so  ninch  nicolineas  thick,  '*  fat "  leaves. 
The  \'ariation  in  ]>ei"centa.i:e  of  nicotine  in  ditfcicnt  kinds  of  tobacco 
may  be  seen  fiom  tlie  tollowin.u-  table  of  determinations  taken  from 
Kisslin--,  IS!).;: 

Stall  iiH  III  (/ir'nKi  Ihr  jhiiih    >!'  hilxiccf  ami  kiikhi  nl  ol'  iiiroli  ui  in  }>t  re  nlai/«  t'f  (Iry  >iiih'^*(nic*\ 

l;rr,„f.  T.rcnt. 

\  ir-iiiia   l.SO       \\\a/\\    1.11 

\ir-iiii;i   l.oO      'rurki>li 2.:.l 

Krntu.kN 1.  :.t)      KUac- 1.  !•! 

Siiiiiatia  I.  m      I:Is;m  o a. !»:; 

Sredlraf :;.7<'      Marxlaihl            l.Jti 

Sf.'d leal" ;;.i»0       Mar\laii.l  -  inl.s 1.  17 

Havana :;.»'()       Cannaii     . 1.  IS 

Havana l.VD       ()lii.)i;a\ l.C«; 

laa/il l^.Ts       Ainl.alniia    1.17 

Hia/il    Irlix J. 7;;       Doiniiiu- <»•  xi? 

i:ra/il  I'.  ii\ i.i^:.     Ohio (n;8 

Java l^.til 
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In  four  carloads  of  stems,  a;xgi^i'^iitin,u:  127,273  pounds*  one  Aiuericaii 
firm  extraetetl  1^4**5.43  pomuls  of  iiieotiiic,  or  Ui>4  per  cent 

While  tlie  above  figures  represent  tlie  percentages  extractotl  in  tlie 
elieuiical  and  manufacturing,^  laboratories,  tliey  do  not  necessarily  repre- 
sent the  amount  which  tlie  farmer  would  be  able  to  extract  uitli  the 
methods  and  apparatus  at  liis  disposal.  Ou  account  of  the  variation 
in  the  amount  ot  nicotine  in  the  difterent  sani]des  of  tobacco,  it  is  prac- 
tically  iiJipoBsible  for  tlie  farmer  to  nmke  up  an  exact  desired  strength 
of  tobacco  dip  if  he  prepares  his  own  mixture  from  the  leaves,  He 
can,  however,  prepare  a  mixture  which  will  come  within  the  limits 
necessary  to  kill  the  scab  parasites.  If  a  solution  of  an  exact  given 
strength  is  desired,  it  will  be  necessary  to  buy  prepared  nicotine,  or 
prepared  t(»bacco  dips  of  a  guaranteed  strength  and  reduce  them  to 
the  strength  dcterniirjed  upon. 

To  prepare  tlie  tobacco  dip  from  the  leaves,  it  is  best  to  use  at  least 
21  ]munds  of  leaves  to  every  100  galh»ns  of  water.  Assuming  that  a 
tobacco  leaf  is  used  from  which  tiie  farmer  might  extract  2  per  cent 
of  nicotine,  the  100  gallons  of  ooze  would  contain  slightly  nmre  than 
live  hundredths  of  1  per  cent;  to  obtain  100  gallons  of  ooze  of  thirty- 
three  one-thonsandths  of  1  per  cent  strength,  it  would  be  necessary  to 
use  21  pounds  of  tobacco  yielding  nearly  I..''*  per  cent  nicotine. 

Direction H  fnr  preparitKj  the  dip. — For  every  100  gallons  of  dip  desired, 
take  21  pounds  of  good  prei>ared  tobacco  le^ivea;  soak  the  leaves  in 
cold  or  lukewarm  water  for  twenty-four  hours  in  a  covered  pot  or 
kettle;  then  bring  the  water  to  near  the  boiling  fioint  for  a  moment 
andj  if  in  the  morning,  allow  the  infusion  to  draw  for  an  hour;  if  in 
the  evening,  allow  it  to  draw  o%'er  uight;  the  liquid  is  next  strained 
(pressure  being  used  to  extract  as  much  nicotnie  as  possible  iVoin  the 
wet  leaves)  and  diluted  to  100  gallons  per  21  pounds  of  tobacco.  This 
dip  should  be  used  as  fresh  as  possible  as  it  contains  a  Lirgrajuountof 
organic  material  which  will  so<ni  dccom|N)se. 

The  projK^rtions  here  given^  21  pounds  of  iirepared  tobacco  leaves  to 
100  gallons  of  water,  have  given  very  satisfactt^ry  results,  especially  in 
Cape  Town  colony,  where  tlie  reports  of  tlie  scab  inspectors  accord  this 
homemade  tobacco  dip  third  place  among  the  dit»s  ollicially  recognized. 
In  regard  to  one  of  the  proprietary  tobacco  dijjs  the  Cape  Town  agri- 
cultural  department  reports  as  follows  r  **  Highly  spoken  of  by  several 
inspectors.  Very  ellicacicnis,  and  improves  the  <piality  of  the  wool, 
making  it  soft  and  pliable.  The  one  thing  which  militates  against  its 
general  use  is  its  expense,  hindering  the  poorer  farmers  from  using  it 
It  is  allowed  to  be  one,  if  not  the  best,  of  the  patent  dips  in  use,  and 
also  the  satest.-'  By  all  means  the  use  of  a  tobacco  dip,  or  at  the 
tobacco^and-sulphur  dip,  in  preference  to  the  lime-and-snlphur  dips  is 
advised  itk  case  the  sheep  to  be  dipped  show  no  unmistakable  signs  of 
scab. 

The  advantages  of  the  tobacco  dip  are  that  it  is  comparatively  cheap, 
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since  tlie  farmer  can  grow  bis  own  tobacco;  tliat  it  is  effectual  and  at 
,tlic  same  time  not  iujiiriotis  to  the  wool.  The  disadvantages  of  the  dfji 
re  that  it  somotimos  sickens  the  sheep:  that  it  also  occasionally 
sickens  the  perstnis  who  use  it,  especially  if  they  are  not  smokers;  it 
spoils  very  rapidly;  it  causes  a  greater  setback  than  lime  and  salpbcir, 
but  less  of  a  setback  than  carbolic  dips. 

ARSENICAL  DIPS. 

There  are  both  homemade  arsenical  dips  and  secret  proprietary  arsen- 
ical dii>s.  It  is  well  to  use  special  precautions  with  both  because  of  the 
danger  connected  with  tiieui.  One  of  the  prominent  manufacturers  of 
dips,  a  Urm  wliich  jdaces  on  the  market  both  a  powder  arsenical  dip 
and  a  liquid  notipoisonotis  dip,  recently  summarized  the  evils  of  arseu* 
ical  dips  in  the  following  remarkable  manner: 

Tlio  diawbaekii  to  th©  uae  of  arHenie  may  bt?  ftutiimed  up  some  what  oa  folia  w«: 
(a)  Its  *lan;rer  as  a  d<nuPy  poison,  (h)  Its  tlryitig  rffocit  on  the  wooL  (c)  Itfl  weak- 
ePTBg  of  the  tlher  of  tljo  wool  in  one  piirtJcuUir  part  near  Uie  Hkio,  where  it  comes  iu 
oontiic't  with  the  tcniler  wool  roots  at  the  time  of  clipping,  {d}  Ita  not  feeding  tho 
wool  or  atimiilatiog  the  growth,  or  increasing  the  weight  of  the  tleet-e,  &n  g<>od 
oloa^itiona  dips  ilo.  f  < )  The  danger  arising  from  theeheep  pastnringt  after  coming  ont 
of  the  hath,  where  the  wash  may  posaihly  have  dripped  from  the  lieeoo^  or  where 
uhowerH  oi'  mini  after  the  dippiug,  have  wji^shed  tlie  dip  ont  of  the  tlei?ee  upon  the 
potitnrtj,  (/)  Ita  occasionally  throwing  8htM>p  off  their  feed  for  a  few  daya  aft^T 
dipping,  aod  ho  prejudicing  the  condition  of  the  sheep,  (g)  It«  frec[nent  effi^ot  upon 
the  £ikin  of  the  *^heep,  oaosing  excoriation,  hliAtering,  and  hardnes^t  which  itift'en  and 
injnri"  the  animal,  sometimes  regaltin^^  in  death. 

Although  this  manufacturer  has  ;::one  furtiier  in  his  attack  upon 
arsenie  than  this  Bureau  would  have  l>een  inclined  to  do,  it  mast  be 
remarked  thiit  when  a  nianufaeturer  of  such  a  dip  ean  nnt  speak  more 
lit^^hly  of  tlie  chief  ingredient  of  his  compound  tlian  this  one  has  done 
in  the  above  t|notation,  his  remarks  tend  to  discredit  dips  based  uiMjn 
that  ingredient.  It  might  be  added  that  liruee,  the  chief  inspector  of 
live  stock  for  New  South  Wales,  i>ays  his  respects  to  arsenical  dips 
witlj  the  statement,  *'Amenic  aud  arsenic  and  tobacco  (with  fresh  runs) 
cured  9,liS4  and  failed  with  9,27L" 

It  may  be  said,  on  tlio  other  hand,  that  araenie  really  has  excellent 
scab  curing  ijusditiesj  it  enters  into  the  composition  of  a  number  of  the 
secret  dippiufc  ]>owder8  and  forms  the  chief  ingredient  in  one  of  the  old- 
est secret  dips  used.  This  particular  dip  has  been  i^iven  second  place 
(with  some  qualifications)  amon;,'  tbeotlicially  recognized  dips  in  South 
Africa.  In  dcfereDee  to  the  opinion  of  those  who  prefer  an  arseuical 
dip  several  formula'  ai*e  quoted  here, 

Formidw/or  arHenieal  dtps. — Finlay  Dan  recommends  the  following: 
Take  3  pounds  each  of  arsenic,  soda  ash  (impure  sodium  carbonate)  or 
pearl  ash  (impure  i)otassium  carbonate),  soft  soap,  and  sulphur.  A 
pint  or  two  of  naphtiia  may  be  added  if  desired.  The  ingredients  are 
best  dissolved  in  10  to  20  gallons  of  boiling  water  and  cold  water  ia 
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iiMud  to  umke  up  '  1 2(>  giUlotis.    Tlie  head  of  the  sheep  must,  of  course. 
bt!  kept  out  of  the  batli. 

A  mixture  highly  indorsed  by  certaiu  parties  cousistij  of  the  folluwiug 
ingredients: 

CmDmare hilly  jmri^  arMeaito  of  fioda  . .... .,-.,. .,,..,. pouiida..     14 

(Jntiiinl  rnll  tsulfiliiir ^ ^,..do-...   34^ 

Watt^r,--. - ..gallotifl  (U.  8.).-  432 

The  arsenite  of  soda,  is  thorou^lily  mixed  with  the  sulphur  before 
beiujtj:  iidded  to  the  water. 

PnciiufiuuH  in  nne  of  urmuwnl  mArf/en^^.^-Any person  iisinij  an  arseu- 
it^al  (Up  shouhl  bear  ill  mind  tbat  lie  is  deahn^  with  a  deadly  poison. 
The  following  precautions  should  l>e  observed: 

(I)  Yards  into  wliich  newly  di[»ped  sheep  are  to  be  turned  shouhl 
first  be  ch^ared  of  all  green  food,  bay,  and  even  fresh  litter;  if  perfectly 
empty  they  are  still  siifer,  (2)  When  the  dii»piug  is  linished,  the  yard 
should  be  t-leaned,  washed,  and  swi'pt,  and  any  unused  ooze  should  at 
onee  bu  poured  down  a  drain  which  will  not  contaminate  food  or 
premises  used  by  any  animals,  (.'i)  Dipped  sheep  should  renmin  \n  an 
open,  exposetl  place,  as  on  ilry  grountl,  (4)  Overcrowding  should  be 
avoided,  anil  every  facility  given  for  rapid  drying,  which  is  greatly 
facilitated  by  selecting  tine,  clear,  dry  weather  for  dipping.  (5)  On 
no  account  shouhl  shcci)  be  returned  to  their  graziugs  until  they  are 
«lry  and  all  risk  of  dripping  is  passed* 

SngfjeHikm  as  to  danger, — The  formuhe  given  above  are  copie<i  from 
the  writings  of  men  who  have  had  wide  experience  in  dipping,  but  this 
Bureau  assumes  no  rcspunsihility  for  the  etlicacy  of  the  dips  given  or 
for  their  correct  proportions.  Furthermore,  as  long  as  elhcacious  uon- 
pois4>nous  dips  are  to  be  had,  we  see  no  necessity  for  ruuuing  tlie  risks 
attendant  upon  the  use  of  poisonous  <lips, 

CAJiUOLU^    DIPS. 

A  carbolic-acid  dip  may  be  made  at  home  or  may  be  purchased  as  a 
proprietary  article.  This  class  of  dipn  kills  the  scab  mites  very  (piickly, 
but  unfortunately  the  wash  sooti  leaves  the  sheep,  which  is  conse- 
quently not  protected  from  reintcctiun  in  the  pastures.  If,  therefore, 
a  carbolic  dip  is  selected,  it  is  well  to  add  tlowers  of  sulphur  {1  pound 
to  every  *i  gallons)  as  a  pnUection  against  reinfection. 

The  advantages  of  carbolic  dips  are  that  they  act  more  rapidly  than 
the  tobacco  or  sull^hur  dips,  and  tliat  the  prepared  carbolic  dips  are 
very  easily  mixed  in  the  l»atli.  They  also  seem,  according  to  Gillette, 
to  have  a  greater  effect  on  the  eggs  of  the  parasites  than  citber  the 
sulphur  or  the  tobacco  dips.  The  great  disadvantages  of  this  class  of 
dips  are,  first  in  some  ot  the  proprietary  dips,  that  the  farmer  is  uncer- 
tahi  regarding  the  strength  of  material  he  is  usiug;  secoud,  the  sheep 

'  The  origiuul  faruiulft  reftcls  100  (^imiHjrial;  gallouH,  wbitih  ecjual  120  United  St(iU»» 
galluilii, 
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rcf't'ivf  a  greater  setback  than  tliov  ilo  with  either  lime  and  siifpliiir  or 
tol>acct>, 

Gillette  reports  most  ijxcf  lleiit  results  inmi  thi'  use  of  a  certain  pre* 
pared  carbolic  dip.  Tlie  liureau  pmeliased  the  .same  di[>  uihmi  tbe 
open  market  and  tested  Its  ctTects  upon  the  slieeji  in  the  proiK»rtit>u 
recommended  l>y  the  manufacturer  ou  the  label  ut  the  packa*;:e  and 
also  in  one-half  and  one  thirtl  that  strength.  In  the  tirst  autl  seeoinl 
tests  the  dip  was  se\'ere  both  <»u  the  sheep  and  mi  the  operators.  Iti 
one  ca^e  it  caused  a  considerable,  though  tempe:>rary,  eruption  on  tlie 
Imnds  and  arnm  of  an  operatm'.  In  all  tliree  cases  the  dipped  sheep 
were  abnuat  overcome  in  tlie  dippiu|^  tank,  and  upon  recovering  them- 
selves ran  around  tlie  field  iu  an  excited  mauuer,  bleating  loudly  and 
shaking  their  beads  and  tails.  The  vyQ^^  were  un>re  conjyrested  thau  we 
have  ever  seen  tltem  to  be  after  a  liun^and  sulidiur  or  a  tobacco  di[>. 

An  objection  to  souie  of  the  proi>rietary  carbolic  dips  is  that  the 
luanulacturers  themselves  niJi>areutly  are  little  aerinainted  with  tbeir 
own  mixtures.  Theii"  tlaims  are  extra  va^^^ant  and  their  directions  often 
contradictory.  It  may  be  admitted  that  the  carbolic  dijts  are  promis- 
ing^ and  that  they  amy  Iiave  a  brilliant  future,  but  they  have  not  bad 
a  very  luilliant  past,  and  tliis  Bureau  is  inclined  to  be  extremely  coa- 
servative  in  rej^ard  to  them  ami  to  advise  their  mauufactnrers  to  pre- 
pare them  in  a  i^narauteed  strength  with  more  explicit  directions  for 
use  than  are  to  W  found  iu  the  present  circulars.  The  dip  Just  referred 
in  was  eertainly  more  severe  iu  its  etiects  on  the  sheep  than  can  be 
justitied  by  its  quick  action  iu  killing  the  seal*  parasites,  considering 
that  other  equally  ettective  but  milder  solutions  are  to  be  had, 

We  also  found  iu  our  tests  (which  are  not  yet  fully  completed)  that 
the  sheep  have  j^aiined  less  in  weight  when  dipped  iu  certain  two  ot 
tliese  washes  tlian  when  dipped  in  lime  and  sulphur,  or  iu  sulphur  and 
tobacco,  or  in  tobacco. 

If  a  carbolit!  dip  is  usetl  care  nuist  be  taken  that  the  ingre<lientfi 
form  a  thorough  emulsioii  j  if  a  scum  arises  to  the  top,  a  softer  water 
shmik!  be  used* 

In  Justie^e  to  this  class  of  dips  it  is  only  fair  to  state  that  while  the 
views  liere  expressed  are  entirely  iu  aceorel  with  tite  opinions  of  s^ime 
authorities,  they  do  not  agree  with  the  views  held  by  others;  but  they 
are  based  upon  the  material  purchased  in  open  market,  and  probably 
represent  the  experience  of  many  who  have  used  these  dips.  The 
investigations  of  the  Bureau  certainly  show  that  more  tests  are  neccH' 
sary  l>efore  this  class  of  dips  can  be  indorsed.  It  is  hoped  that  these 
tests  may  be  iiiade  in  the  near  future. 

Que  of  the  prominent  proprietary  carbolic  dips  was  formerly  recog- 
uii^ed  as  one  of  the  three  oflieial  dips  in  New  South  Wales,  but  it  has 
n(»w  l»een  strfeken  from  the  list.  In  Cajie  Town  carbolic  dips  are  not 
much  used,  and  in  the  otlicial  reports  little  is  said  couceruiug  them* 
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SKTBACK  to  the   SllKKl*   I  ItoSI    lhl*l  INO, 

Dippiiij^  often  results  in  u  alight  setback.  If  sbeep  are  weighed 
iiiiiju*diiiti^ly  lieforc  diiipiii^,  iiud  u<riiiii  at  tlie  aaine  hour  tlie  following 
diiy,  it  will  bo  iiolict'd  tliat  the  weight  bus  changed*  Thcrt*  may  bt^  a 
gain,  but  usually  thei  e  is  a  loss  viiryiiij*:  from  i  to  lih  pomids.  The  sec- 
ouil  dny  there  may  also  be  either  a  gain  or  loss.  A«  the  weight  of 
sheep  varies  froni  day  to  day,  from  1  t(*  r»  ])ouiids  in  loss  or  gain,  ilue 
eliietly  to  the  titrrease  or  decrease  of  tlie  amount  ui  (odder  and  water 
in  the  stomaeh,  the  etfects  of  di[»piu;^  **an  not  be  estimated  in  twenty- 
four  or  forty-eight  hours,  hi  order  to  meet  statements  nuwie  coueerii- 
ing  los8  or  gain  in  weight,  this  liureau  had  sheep  dif^ied  at  slated 
intervals,  and  tlie  weights  taken  from  wet  k  U>  weekj  all  the  sheep  were 
kept  under  exaetly  the  same  conditions;  the  dips  used  were  lime  and 
sulplmr,  tobacco  ami  sidphnr,  an<l  two  proprietary  carliolic  dips. 

At  the  end  of  about  two  months,  atter  three  dippings,  all  of  the 
sheep  showed  a  gain,  with  the  exception  of  one  of  the  sheep  from 
the  carbolie,  dip,  whicli  lost  slightly.  The  h)west  gain  among  the  sheep 
treated  with  tobaeto  dip  was -U  t^ounds,  the  iiighest  llA  pounds.  The 
lowest  gain  among  the  sheep  treated  with  lime  and  sulphur  wuh  7 
pounds,  the  highest  H.\  }>ounds.  'Hie  lowest  gain  among  the  slieep 
treated  with  tlie  carbolic  dip  was  J  .j  jjonnds,  ihe  higliest  Sh  pournls, 
while  one  animal  lost  .]  pound.  Tlie  sheep  were  given  a  fourth  tlipping, 
and  at  the  end  nf  another  month  showed  the  following  gains  and  losses 
over  their  original  weight  at  first  dipping:  Sheep  treated  with  tobaecOj 
9  to  15  pounds  gain;  sliee]>  treated  with  lime  and  sulphur,  114  to  11 
jKjundsgain;  sheep  treated  with  carbolic  dip,  I  to  tj^  pounds  gain,  in 
one  ease  13A  jjonnils  lost. 

The  experiment  was  then  ret»eaie<l,  the  lime  and  sulphur  being  used 
on  sheep  lueviously  dipped  in  carbolic  or  tobacco  dips,  and  vice  versa. 
After  ten  days  the  sheep  treated  with  lime  and  sulphur  had  gained 
from  2  to  3  pounds;  the  shee))  treatiMl  with  tobaei-o  had  remained  sta- 
tionary or  had  lost  from  1  to  U  pounds;  the  sheep  treated  w  ith  car- 
bolic  dip  had  gained  as  high  as  1  pound,  or  remained  stationary,  or 
had  lost  as  innt-li  as  2|  pounds.  At  this  point  cireumstances  inter 
vened  which  chased  the  e>:[K>riments  for  the  season. 

<iillctte  lia.s  also  umde  determinations  of  tlie  loss  of  weight  of  sheep 
from  dipping,  l*art  of  his  results  agree  with  ours  and  part  ditler. 
The  chief  point  of  ditterence  in  opinion  is  that  iJillette  consitlers  that 
the  best  conclusion  can  be  based  nptni  weights  taken  a  few  days  after 
dipping,  while  we  consider  the  weight  at  a  later  peritKl  as  the  better 
(U'iteri<3n.  Gillette  gives  weights  from  November  17  to  December  22, 
and,  taking  the  cases  where  the  sheep  have  bc<»n  di])ped  twice,  wx*  see 
from  his  tables  that  the  carbolic  sheep  gained  on  an  average  b  pcainds, 
the  sheep  treated  witii  tobacco  gained  8  pounds,  the  sheef)  treated 
with  arsenical  dip  gained  H  pounds,  the  sheep  treated  with  linn*  and 
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miljtbur'  gained  9  ijoiintls,  while  the  sheep  wbieh  were  not  dii>pe<l,  in 

nuler  to  give  ii  biisis  for  ctunpiirison,  gained  0  pounds. 

Hokliiig  ill  inhid  that  nheep  luiiy  apparently  gain  or  lose  about  3 
pounds  per  day  when  not  dii>ped,  it  is  seen  from  the  ex[>erimeut6  by 
Gilh*tte.  in  Colorado,  and  by  this  Bureau,  in  the  District  of  Colambia, 
that  tin*  utt-repeatcd  claiui  tliiit  linic-andsulpluir  dipw  give  a  greater 
8etbiu;k  than  other  dips  is  erroneous.  In  both  the  Western  and  the 
Eastern  ex]jeriments  the  sheep  treated  with  lime  and  sulphur  averaged 
the  greatest  gain,  the  sbeep  treated  with  tobactio  the  second  higbcstt 
gaioj  while  the  carbolic  sheep  showed  the  lowest  gain, 

DlFPlNi;   PLANTS, 

There  are  ininierons  kinds  of  dipping  plants  in  use,  the  size  and  style 
varying  according  to  the  tonditions  which  are  to  be  nn't  ami  the  iTidi* 
vidua  I  taste  of  tiie  owner* 

The  farmer  who  Ims  bat  a  small  tlock  can  use  a  smjill  portable  vat 
for  dipping,  turning  a  part  of  hi^  barn  or  some  shed  into  a  cat^^bing 
pen;  by  holding  the  sheep  a  moment  at  the  top  of  the  incline,  an  tbe 
animals  emerge  from  the  vat,  and  allowing  them  to  drain,  he  can  do 

away  with  the  necessity  of  a  drain- 
in  g  yard. 

When  large  Hocks  are  tu  be 
dipped  at  stated  ]ieriods  it  will  be 
economy  to  build  a  more  penna 
nent  plant.  Such  a  plant  should 
consist  of  (1)  collecting  and  forcing 
yards,  provided  with  a  (2)  drive 
and  (>1)  chute,  or  sUde.  into  the  (4) 
dipping  vat,  from  which  an  (5)  in 
cline  with  cross  cleats  le^uls  to  the 
(6)  draining  yards* 

Heating  tanks  or  boilers  aro  also 
necessary.  For  a  small  vat  any 
portal>lc  caldron  (tigs.  5  ami  («)  with  a  capacity  of  :/iO  to  100  gallons 
will  answer,  and  the  proper  temjierature  may  be  maintained  by  pouring 
fresh  lioiiioze  into  the  vat  as  the  supply  is  exhausted  by  the  dipping. 
In  tlie  large  periuanent  plants  the  temperature  can  best  be  regulated 
by  ujeans  of  a  steam  pii)e  or  hot  water  coil  close  to  the  floor  of  the  tab. 
Thermometers  are  an  absolute  necessity*  Tlie  floating  dairy  ther- 
mometer (tig.  7)  will  be  found  to  be  most  convenient,  and  several  extra 
thermometers  should  be  kept  on  hand  to  replace  broken  instruments. 
The  thermometer  is  droi^ped  into  the  vat  iind  allowed  to  tloat  for  a 
short  time,  then  quickly  removed  and  the  temperature  determined.  It 
is  well  to  make  paint  marks  at  the  side  of  the  100^  and  110°  points. 


FlQ.  5.— A  siiDinki  culflroii  w  hicli  may  Ih»  UHed  fur 
iMiillng  dip. 
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IhtUtUuff  maferittL — Tlie  yards  and  vat  iniiy  he.  built  f»f  woo*!,  fonrroto, 
cenu^utefl  stoiu%  or  brick,  arcording  to  the  indivkliuil  taste  of  th<*  owner 
and  tlie  facilities  ut  band, 

7;/mr#*K*w^*— Tlie  dimensions  of  tiie  various  parts  ^iveii  in  the  follow- 
ing descriptions  may  be  varied  acw>rdinf;  to  the  breed  and  the  uniuber 
of  sheep  to  be  dipped.  Dippiii^^  liquid  will  be  saved  by  makinij  the 
tub  much  narrower  on  the  bottom  tiiaii  at  the  top.  On  top,  simple 
oblongs  diii|jijig  tanks  vary  from  1  foot  9  iiiebes  to  ■>  feet  in  breadth,  2 
feet  or  2  feet  i\  inches  forming  a  convenient  nvedium.  Floors  vary  from 
i\  inches  to  3  feet  in  width,  0  inches  liirmin|]r  a  ^ood  workinjj:  medinni, 
Dei>tli  varies  from  3  feet  to  o  feet  G  inehea,  4  feet  to  5  feet  forming  a 
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FifJ.  0,— A  caMnm  wilh  *tove. 


convenient  medium.  If  calves  arc  to  be  dipped  in  the  same  vat  it  will 
be  be8t  to  make  tlje  tab  o  feet  or  5  feet  t)  inches  deep. 

In  sinking  the  tub  in  tlie  ground  it  is  always  well  to  have  the  top  of 
tbe  tub  9  inches  above  the  ground  line.  It  is  al8o  well  to  Hndv  one  end 
(witere  the  sheep  are  throw^n  in)  slightly  lower  than  the  other  end,  as 
this  will  make  it  ejisier  to  empty  and  clean  the  vat. 

VndvhrM^  or  JhrkH.-^Ui  using  large  vats  crutches,  or  dipping  forks, 
are  necessary,  and  even  with  small  vats  they  are  nscful,  Urulches 
sLould  be  5  or  6  feet  long.  The  handle  sbmdd  be  strong  (rake  batidles 
are  a  little  too  light).  One  end  is  provided  with  an  iron  fcrnile,  into 
which  the  bent  iron  is  inserted.    The  iron  should  be  ouebalf  inch  round 


rir  tiiiee  qitartei  B  iiith  lialf  i  aiiiul.    Tlic  lorni  of  the  enitchi 
iH  nhown  In  fig§-  S  aiid  0. 

(ittufft'H, — Tlie  caparrty  nf  tubs  hIiouM  be  plainly  mark 
(HI  till*  side  everj^  '^  or  0  iiichen,  in  onltir  to  cormetly  uie^iimi 

Wm  HUHHitit  of  liquid. 

8MALI.    iViHTAItLK    VaTS   KOH   SMALL  l-Y^M^K^, 

If  no  re^riilar  dipping  vat  in  at  hmnl  a  gooil-wi/eif  tit 
may  be  used,  kin  showii  In  iig,  UK  Dipping  in  this  tniinna 
jj^  slow  and  tedioiiH,  but  !imy  be  res?*jrted  to  iii  case  ul'iifcfife- 
Bity,  as,  for  insUiKte,  wliofi  a  few  Kln?ep  iire  boiiglit  fnmi 
another  flock  wliich  iw  not  known  to  beabsohitefy  fri*«  t'ron 
scab.  If  eare  is  taken  Ui  dip  tlioroughly  the  dt|>]iin^  nnij 
be  doi>6  im  elfeetnally  in  ?suc'h  a  tub  an  it  c<ndd  be  done  in 
;i  liir^^e  vat.  iieeonrhtB  to  ordinary  tubs  is  not  advist^ 
however,  when  it  m  imsmble  to  use  regular  dipping  vat^ 
fjjunbs  may,  in  ease  of  neeessity,  be  dipped  in  trrmy;bs, 
fcsliown  in  li^.  11. 

A  snjall  ijortable  vat,  suitable  for  use  in  dipping  stnal 
HiH'ks,  is  shown  in  llg.  12,  When  not  in  use  this  vat  ni;^ 
be  couvenieiitly  stored  away*  An  advantage  eonn«*cti*<l 
with  this  vat  is  that  it  may  be  draM  n  froui  plaee  to  plu*e  im 
desired.  The  diuiensions  here  given  nniy  be  varied,  at*4:ord-^ 
ing  to  individual  tust€\  by  making  tlie  vat  longer,  broacler, 
or  deeper.     A  rotivenieiit  sis^e  will  be  J>  feet  hnig  by  2 A  feet 

1m(kmI  sH  tlie  tn|i.  II  [lirlit-^  b]  h.hI  ;il    thr  linttnin,  and  l'*.\  tttTt 

irrt  ilci'p;  !  lu' thior  nnsisiin  s  **  ItM  Ins  Inuini  Uy  1  feet  hojju'; 
\iinu  I  Ibni  itbtne  uur  end  mI  tlie  iUyor  ;i  sliinl  willi  cro-^s 
rlesits  risrs  In  tin-  tH|i  ;iih|  t  (id  nI  the  vnL  Tlie  slu'ep  are 
diMpped  Ell  Ity  Isaml.  one  ;il  a  (iiiir,at  t lie  (hH"|M  tol.  and  alter 
lieiiiL:  held  in  the  diji  lin  iwa  lorinMi*^  air  alhtwed  to  leave 
Mil'  vat  :H  Mie  shmlin;:  riid,  l  inv  arc  hrld  a  nionn^nl  nn 
llie>laii[  loaUevv  ihrm  tn  d i ri s a  all,  flins  rennunii/iu l;  in 
difi  A  ^ati'ina\  In*  |fh*i'fd  a1  I  hn  i|er|iiT  ]kii1  af  tlie  ^laat 
irdrSH'rd.  in  uidi'i    tf>  sa\i'  lahia.      TJiis  ■xati-  ^IkhiM  swia^ 

(ovvaid    tl \it  lit  tla-  vaL     Snrh  a  Link  iaay  Ije  inadp  <»! 

\\  ini'h  jHia'  hnjini^.  \\\\]\  fnriLiMi'  and  ^r<iove.  ahd  slmidil 
be  vvelJ  ^aU  lied  ei   jialtiU^L 

This  jdaji  iif  v  al  niav  br  lasjlv  landiJied.  il'drsi]  i^l,  so  as  in 
liav  e  a  sinaJI  iliroiMa;^  |ien  ana<  In  d,  a-^  slaivvn  in  li^zs.  b»and 
II,  In  litis  raodiiied  plan;ni  iiuJjtud  jJatlnrTii  is  abided  r^ 
(  he  vat  slanv  n  in  li^::.  1 J  ami  a  i  i*rnnv  aldr  <ki  letnnba\  is  loadr 
III  lit  ftvei  if.  \\  hfle  oni  :>lhM  ]i  is  In-jnu  dii>]n'd  aiiidiier 
shi^rpisalliMV  rd  t>i  a^riaid  tjie  iialihe  mi  In  I  hi  ^^nia  II  dii  jijdn^'^ 
pen.  Wlan  tin-  sheeji  i>  MdVieieurl_\  drained  the  gate  is 
ujii  nrd-  If  hav  is  I  hr  ji  m.  I  hi^  uair  i-  i  In^eiL  I  he  sheep  in  the 
vat  riilris  thi*  pen,  and  ;taiiJlM|  ^hnp  is  plai'e4l  in  the  vat- 
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A  small  portiiblc  viit  usetl  in  some  plurew  is  shown  in  tigs,  15  and  Uk 
Dipping  in  ii  vat  oi"  tliis  kind  may  be  thorougli,  bnt  is  te<iions- 

Anotlier  Htyle  o!\small  vat  snitable  for  holding  tliree  sheep  nt  a  time 
is  i4lio%vii  in  i\^^.  17.  It  is  astiniatc*d  tliiit  l,r*00  sheep  may  be  di[*i>e(l  in 
tilts  tub  it)  a  single  day.  The  dimensioimof  the  plant  arc  given  in  tlie 
diagram,  and  need  no  rnrtlier  exphmation. 


may  be  either  aqnare  or  oblong,  as  sliown  in  i\gK  17  and  lS,orTfiS]n 
be  eircQlar,  as  shown  in  fig.  19.     Tbe  square  or  oblong  yards  are  tb 
roore  simple  in  constrnction  and  need  no  detailed  description^  as 
details  may  be  seen  hy  consulting  tbe  diagram.H.    Tlie  etrenlar  yar 
however,  needs  a  word  of  explanation* 


Fto.  11.— Trotigh  for  dlppitig  UtutM,     (Cop^***!  fnim  Stewnrt'i  Tli«  Shephi^nl't  MjiiiimI,  188:!,  |».  4t. 

In  usin^  the  circulur  yards  (fip^,  10)  two  natural  hiibits  of  the  shee 
arc  turned  to  prartiral  act-ouut,  so  us  to  lessen  the  work  of  drivin 
naniely,  the  habit  sheep  have  of  ^^ ringing''  when  disturbcfl  in  a  yan 
and  the  tendcnc^y  they  show  Ui  escape  at  the  xinint  where  they  enter 
inclo^ure. 


^^- 


.-v< 


I'tu.  12.— A  smiiU  portable  dipping  trI  Tor  aoibU  lloolci. 

Tlie   lloik  is  yarded  at  A  li   and   lind   its  w ay  into  yards  1  and 
^through  the  openiTigs  CD  and  €E,     WIhmi  these  yards  are  full   tln«t' 
'gati-\H  r,7>  ;Hid  ^i/i  a le  closed  to  form  yard  ih    The  sheep  then  rirele^ 
thnmgli  yards  3,  4,  5,  and  G,  eoinin'^^  t  >  the  point  at  which  they  enter 
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and  expecting  to  escape.    When  yards  3, 4, 5,  and  G  are  filled  tlie  other 
gates  are  closed,  so  that  the  sheei)  can  not  return  to  yards  1  and  2.    If 


Fig.  13.— a  small  jiortAble  dripping  vat  with  attncli(Hl  driiiping  platform. 

the  animals  hesitate  to  enter  yards  3,  4, 5,  and  0,  another  natural  tend- 
ency of  the  sheep  may  here  be  turned  to  account.  A  man  Jumps  over 
the  fence  and  runs  through  the  flock  in  the  opposite  direction  (0, 5, 4, 3) 


Fio.  14.— DetaohaUlo  skeleton  l»ox,  wilh  pat<»,  to  fit  over  the  ilripping  plat  form  bIjowii  in  fljj.  13. 

to  that  in  whicrh  the  animals  are  wanted  to  move.    This  will  generally 
result  in  starting  the  sheep  in  the  desired  direction. 


BtTBEAr   OF    ANIMAL   THDUSTBT. 


tlii^  run  nt  jv  point  Tj  tmi  from  tlit^  vat    Thti  sheep  will  tlii^n  pn8.s  ufi  tl 
incliiu-  .r  to  the  lii|rlH''ist  |*oirjt  //,  than  down  the  inrliiic  L4]ut4^  z, 

Mxmh  tiiiii*  will  be  Miived  hi  liipidiiff  if  tlieyardsi  and  run  are  arraufje 
ill  Hudi  a  wiiy  thid  the  k1k^l*p  in  tlie  race  can  not  ^©  fhc^  dipping  v»l 
ThiHcaTi  iMMUicoinpliHlieel  by  either  of  two  simple  luetbodH:  Flrftt,  tli( 
rmi,ti)steail  of  l>eiug  Htmij^lit,  iiiay  be  built  with  a  sudden  ungle  iii  tlMJ 
point  t/  (see  Jig*  IS^);   the  vat  will  tli(*ii   not  he  vWthle  to  tbr*  sheiij 

iiRcendiiij[^  the  iucliue  jv  f>rf  t^eeond^ 
if  n  8tni!|^ht  run  h  bnMt  gib  sliow^ 
in  i}g,  li*  a  loost^  eurtain  of  biiggfng 
may  be  luin^  at  the  point  wht^re  tli 
J  nil  ji>ins  with  the  vat.    Thia  curtail 
will  fall  back  into  place  asthe  she 
drop  into  the  vat. 

A  mod  location  of  the  cin^iilar  po 
Is  seen  in  iig,  20,  taken  from  (I ib^oiiV 
(1893)  History  and  Present  Htate  of 
the.  Sheep  Breeding  Industry  in  the 
Argeutme  Jiepiiblic. 


canTKa,  OR  ^Lrnss. 
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The  moat  simple  kind  of  ehiite  Is 
made  by  using  an  indiue  at  the  cm  I 
oi'  the  run,  nn  shown  in  tig.  10. 

A  second  kind  of  chute  in  nse  is 
flHTTiillrss  iliaiii  uv  liXMdniill  chiUis 
shnuTi  in  jJ^^  l!1.  Its  enn.^ti  uctii^ii 
I  ,in  hi'  seen  iVurn  tln^  diagniTii  and 
iH'fd  tin!  br  iirsrrilu'd  ill  detail, 
Tills  cliiih'  niay  lir  iTnpruviM]  by 
hiiil<liiii^  jl  nil  ;i  ahniT  toward  tlicvaf^ 
in  w  hich  case  ;i  Ijolt  or  other  arrange 
iiiciit  must  !)('  attaclu'd  to  sto})  tlie 
clinic  when  desired:  the  wei^lit  ol' 
the  sli('C|>  (HI  tlic  movable  chute  will 
liclp  tn  cat  r\  the  animals  toward  the 
v;it. 
A  third  chute  in  iisi'  is  a  i»i\(»te(l  platlorni.  slu^wn  in  fi<r.  --.  'Die 
shcci)  walk  (Hit  nil  t  lir  ]»lat  I'nrm  until  1  hey  n\-crl)alaiice  its  jree  end.  and 
then,  when  a  slidin-  hnlt  is  mninx-cd,  fall  into  the  tank.  The  structure 
(H"  the  chute  may  be  sim-ii  I'mm  the  ti.unre.  Accidents  are  nnu'e  likely 
to  resnlt  iVnin  iisin;^  this  chntc  than  from  usiuLr  the  slant  or  the  chain 
<'hnle. 

t'or  <lii)|>inu:  i»r«'<^niant   e\\  es  snme  i)ersnirs  l.iiild   a   mn\ahle  platform 
wliicli  can  be  lowered  into  the  \at  and  raiseil  at  will. 


III.     t   I 


..         'I'll. ■.ill, 
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THK   DIPPING   VAT. 


The  dipping  vat  may  be  made  on  several  different  plans:  The  single 
oblong  straight  vat;  the  double  or  triple,  with  turns  at  the  ends;  the 


ChuhD 


mmi-inf    7k^* 


Fi<i.  21.— DippinK  plant  proTldinl  with  an  endless-chain  or  treadmill  chute.    (Copied  from  the  Amer- 
ican Sheep  ltroe<ler,  1891.) 

square;  or  the  eircular.     In  case  of  single  oblong  vats,  time  will  be 
saved  in  dip])ing  if  a  long  vat  is  used,  so  that  the  animals  may  swim 


Vui.  2*J.— Dipping;  idanl  illustratinj;:  A,  colhH'tiu;^  uml  ron-in^  >urdH;  iJ,  Btrai|;lit  drive;  C,  decoy  pen 
in  wiiich  several  nhe^fp  are  ki"pt;  i>,  dippiu;^  pt-u  witli  pivot<*d  floor  K,  8<'cnrc<l  l>y  a  bolt;  by  with- 
drawiu;^  the  Indt  the  Hhcep  are  precipitated  into  tin.'  square  tub  F;  O,  sliding  gat«<  through  wJiich 
the  sheep  pass  from  tho  tub  to  the  draining;  pens,  J  and  A',-  L,  channel  l"or  drip,  conducting;  the 
ooze  ba<tk  to  the  \  at.  The  h»wer  diagram  giv(?H  a  surface  view  of  the  uiiper  ligurc.  (Copied  from 
the  Veterinarian,  1862,  p.  3J3.) 

directly  through  without  stopping,  and  then  leave  the  tank.  Very  nat- 
urally the  longer  tlui  vat  tlie  more  building  material  and  ooze  will  be 
required.    Vats  are  in  use  varying  from  10  to  120  feet  long. 


Fn*.  Si  -A.  viitU^'Ubn  >ttrtl  fur  ibv  ,»U-i^jj  wiiicli  nrr  tn  liu  ilJii|je«l;  /*.  /^  /i,  miijill  mnn  U^iUii*-*  to 
AM  itim^f  fM^u  w  jtli  mi  iiit^Iitn^d  c^hiiir.  or  tii  vi  hkli  m  miau  ihny  nInMil  tu  im*n  t  M  fr)ii«i|i  «iti(»  m  »  iti 
Ititd  Hi"  vjiL.  /J  />,  Iho  (iih,  will*  ll  slmti'lil  mrvANuri:'  fnitii  '2\i  I'u  iVO  f*'*'\  imiK,  21  It*  ^U  iiu  In  «*  Jir«*.fc*l 
(bt'  1oj(,  <1  to  a  (lit  Iii'i  briHiil  m  Uw  IhM  l*iisi  ;  J/,  \iwird  1*  l^t-i  t  hiclj  on  r»rU  »uif  of  tln^  wntrait*  *v  *,r  i_, 
vHt  t<>  t'rtU.'li  Urn  flpkxLKli  nriti  tu  iirpvimit  ljn>  ftinx-ji  frmri  i*MJ>H|ij]i;r  ■  />",  /;  ilrMkiing.  c^r  •Irim»lii4j:,  iw-^imL 

till?  irirl^k«.  ami  fm  i  tile  hi  it  ^  of  Imlijltii^  mhm^p  in  Iht*  ili|n    (TUU  flruw  ini;  In  ijik*  n  n  ihh  i  I>'    A  i;ri. 

tUt^  tup,  0  incliefi  broftil  at  the  buttoiii,  and  4  to  5  fei*t  deup;  the  lengtl 
iiisiy  be  20  to  120  feet,  an  desired*    Out?  end  (the  cntratice)  should  be 
straight,  aA  shown  hi  figft.24  and  20,  or  with  a  sttH^p 

Hlaiit,  as  Hhnwii  in  iigs,  21j  23^  and  2rij  while  tho  Jii^i 
a  to  14  feet  at  the  other  end  (exit)  ihoiild  have  a 

.•gradual  shin  J  wUh  <  ro.ss  ilvnts. 

ihc  siiiiarc  rut. — A  sijuaiv  vat  is  sliowii  in  lii^.  l?L\ 
Tliis  till)  slioiild  be  ."»  feet  dci'i).  and  \av\iv  rnon^^h  to 
linld  1(1  or  rj  sliccp  at  a  time.     Tliestjnan'  \at  does 
not    present   :niy   parlicnlar    ad\antag('s    over    nar- 
row   ohlon<4    vats,   e\ei'])t    tliat    it    ^n\"es   the    slieep 
an  opportnnity  to   swim    aronnd.     This    kind   of  a 
\:it  is  not  in  veiy  ^cneial  nse  ainon;^  hir^^c  herders. 
77/r  iriplt'  rat. — In  the  triph'  \at  (ti<^. -8i  the  slieep 
eonie  tlirouixli  the  rnn,  or  dri\e.  and   slide   into  the 
tiist  vat  at   -1  ;   swininiinu    in    tlie  direction   ot'  the 
arrows  they  ronnd    the   tnins  //and  <',  aseend  the 
siotsEcnon      incline  />,  and  enter  tlie  (haininj;  j»ens.    Tlie  theory 
,v  stramiit  \ai      upon    which    this   triiih-   \at    is   nsed    is    that    nixni 
iii.Mi  >h(.  p.iii.|.iii-      ronndin.i:  tlie  ]>()iiit    /.'  the  sliee|>  ])tMHl   toward  the 
lett,  t  lius  crnniplini;  tln'  scalj^  on  the  left    side  an<I 
op(»nin;.,r  the  wool  on  tlie  li^lit:   npon   rjnmdini:  the  point  ('  they  l)en<l 
toward   the  riiiht,  criunplin.u'  the  scabs  of  ihat    side  and  oixMiin;^^  the 


//a 

TOP  SECTION. 

I'l...    -Jl 
1, 


'  'I'liis  \  :it  i>  in  ii>i-  ;it  'ru]<iiiiil»;i]i  Hliiti<»ii.  Nt-w  s«nitli  \\  ;i]t>.  .iinl  i^ivrs  nnicli  sat- 
islMi'tioii.  TIh'  ^w  inr.niii;^  iwvr  is  L!!»  iwX  A  in.  lu'v  l.m-.  I  In.-t  in  jn.ln-s  uiih'  at  tup, 
w  it  li  -ladual  iiiw  arrl  sl..|»ts  to  II  iiirjics  al  tlir  Ix.t  Inm.  ami  T.  f.-.f  '.•  iiiciu's  «liM'i) ;  the 
laiidiii;^  sta^M'  (slant  •  is  1  I  f'cM't  '.\  incJKs  lnn-4  i  •^m  lai  .•  in.  asm .  nM-iit  ),  u  itli  a  rise  of 
r>  iV'ct  *t  in  It  ItM't  :i  inrlns.  To  allow  I'oranv  wrak  sli<»|>,  whi.  h  staml  in  the  way 
ami  Mnck  tin'  nthcrs  at  tin' <ii(l  of  thr  wwini,  tho  laiidini;  stago  o[M'nsont  from  1  foot 
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wool  on  the  left.    This  is  evidently  a  more  theoretical  than  practical 
consideration. 


OROUND       FLAN. 


Fi(».25.-A  BoiiiowhatHiiiiilar  Ntnii>;htHwiiii  takrn  from  Sutherland^  She^p  Farmiiif^:  /I ,  rolh^tinsr 
]teu»;  li,  /A  HmalltT  |h'118  <\  hiiiuII  |»eu  at  the  Mdo  of  tho  vat:  A',  decoy  pen  in  which  Heveral 
Hheop  ant  ]>laced  to  induct*  the  nheop  in  i>en  U  to  enter  |>on  (':  IK  J>,  a  tub  50  to  60  feot  long,  5  feet 
d<*ep,  21  iuehcB  biond  nntii  'A  'Vet  from  tlie  top.  then  n»rrowin|;  to  6  or  8  inchea  at  the  bottom,  aa 
aliown  in  the  cross  H(>ction.  il;  M,  a  Ik) ml  2  feet  high  to  catch  the  apluHh;  the  laMt  18  feet  of  the 
Hwim  KlantH  gradually,  with  croMA  cleutH,  to  the  draiuin;;  penn,  as  seen  in  If:  E,  /J, draininff  penn, 
worked  alternately  With  the  Hwint^int;  ^ate,  F;  each  tnmi  meaiiureji  24  by  15  feet,  and  shoald  slant 
toward  the  vat;  J,  crutch  5  or  0  feet  long;  .V,  mixer  for  Htirring  the  liquid. 

Each  run  should  be  about  15  to  30  feet  long  and  2 J  feet  broad;  the 
tank  should  be  4^  to  5  feet  deep  and  4  to  7^  feet  wide  at  the  bottom. 


? 

CATCHMC  KRAAL 

LJt 

ritor  wtirre  iiian««iAi  IvAk^M 

TANK                                     1  f 

DRAINING  KRAAL. 

T 

Fiu.  26.— A  dipping  ]ilant  ligured  in  llie  Agricultural  Journal,  1H94,  p.  620,  in  uae  in  South  Africa. 

At  the  point  A,  where  the  slieep  fall  into  the  swim,  it  is  best  to  have 
the  floor  of  the  lirst  run  2h  feet  wide  for  a  distance  of  6  feet,  in  order 

10  iiicb(>8  at  top  and  11  inchcH  at  buttoin  to  a  width  (top  and  bottom)  of  6  feet  at  a 
diHtance  of  (3  feot  3  inches  (lou^i^itudinany)  from  the  end  of  the  swimming  race, 
aud  gradually  widens  for  the  remaining  8  feet  of  length  to  a  width  of  7  feet  at 
the  end. 
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to  prevent  iiecidetits,  Imt  beyond  that  distanco  tire  i1oor  may  be  nar- 
rowed iu  urder  to  save  the  dipping  tliiid.  If  the  partitinns  E  and  F 
are  not  matle  solid  the  ooze  will  circulate  more  easily  and  thus  remain 
at  a  nmre  even  temperature ;  the  boards  «houl<i  be  close  eiionpjh 
toj^ether,  however,  to  prevent  the  sheep  I'roni  eatching  their  feet  in  the 
cracks,  A  gate  should  be  arranged  at  JJ^  so  that  the  animals  may  bo 
delayed  in  tho  ooze,  if  desired,  (See  also  tig;  36  of  the  triple  vat  in  use 
at  the  Chicago  Stoek  Yards.) 

The  ifireular  vat — Some  parties  prefer  a  circular  vat  (fig.  20),  The 
advantages  set  forth  iu  favor  *if  tbis  are,  tirst,  a  fiwer  number  of  uicn 
are  required  to  attend  to  the  Huimals  in  the  tub;  seeoudj  where  it  i^ 


•^ 


^' 


^ 
^ 


j^ 


j^ 


^^' 


-H4m:' 


H  desired  to  give  any  particnlar  alieep  an  extra  long  swim,  tbis  may  be 
done  by  ipiickly  closing  the  gate  P  at  tlio  exit,  thns  eoajpelling  the 
animal  to  swim  aronnd  again,  without  delaying  the  otljer  sheei>;  third, 

■  by  bnihling  a  circular  vat  with  a  circnrnferenee  of  ^JO  feet  the  animals 
"     maybe  made  to  swim  around  two,  three,  or  four  times,  thus  gaining 

the  advantage  of  a  tank  *J1J,  DO,  or  120  feet  hmg,  yet  with  a  mtu'li  sn jailer 
B    amonnt  of  Imitding  and  dipping  material. 

■  The  vat  sbonld  be  2i  feet  broad  irt  the  top,  0  inches  broad  at  llie  but- 
torn,  and  5  feet  deep.  To  determine  the  eireumferenee  multiply  the 
diameter  by  *S,1IHL 

I>espite  the  advantages  of  the  cirenlar  tank  in  saving  nuiterial  and 
obtain iug  the  advantages  of  a  long  swim,  there  are  two  rather  serious 
31'27-^No.  21 1 


Fhk  20*— a  oireular  dlpt^lDg  Umk.    (Cnpied  from  tho  A gri cultural  Journnl,  1895,  p.  119/1 
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objertioiig  tn  it :  Firnt,  in  tlie  vat  si8  shown  in  fig*  29,  it  is  necessary  to 
throw  the  jiiiimals  in  hy  handj  sinco  a  elmt«  directed  into  the  circle 
wtnikl  lead  to  ac^iilent;  second,  the  circular  vat  is  much  more  difficoU 
of  coiLstruetioii  than  the  stmi^dit  vat* 

Tliese  objections  may,  however,  be  ovcicome  la  severnl  %Tay»j  fttill 
preserving  all  the  advantageap    If  a  oircnlar  rat  is  preferred  atid  a 


1  I'..  :;i>       A  <  in  II  1.1 1  tli|t|.iii_'  t.iiiK,  w  it  li  ilrn  <•  .iiul  sluh*. 

cliiitr  is  desired,  tlie  object  nuiy  be  attained  by  biiildiii^^ a  short.  strai;:lit 
vat  on  a  taii^^eiit  to  tlie  circle,  as  shown  in  li^.  .'50.  In  this  ease,  two 
s\\  inmn.ii'  or  sliiiin;^  .uates,  .1  and  />'.  will  be  r«M|uir<'(l. 

'iln  (hnihlr  nif. —  All  of  the  advanta;^es  of  the  circnlar  vat  may  be 
conibine(l  with  the  easy  construction  (d'  the  strai<^ht  \\\X  by  biiildin^r  a 
strai;4ht    tub   with   a   double  channel,  as  shown   m    ti[;s.  .>l  and  .VJ,  tiie 


^ 
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second  swim  being  prolonged  in  an  incline  to  the  draining  pens.    Such 
a  vat  may  be  constructed  as  follows : 

Build  an  oblong  tub  15  feet  long,  5  feet  deep,  5  feet  wide  at  the  top, 
and  3  to  5  feet  wide  at  the  bottom,  llunning  lengthwise  through  the  cen- 
ter, build  an  upright,  partially  oi^en,  partition  10  feet  long  and  4J  feet 
deej)  (measured  from  the  top  of  the  tub),  leaving  an  open  space  of  2^  feet 
at  each  end  and  (>  inches  at  the  bottom;  this  partition  is  supported  by 
three  uprights  running  to  the  tioor  of  the  tub,  and  cross  supports  may  be 
placed  on  top  of  the  tub  at  any  point  except  near  the  entrance  of  the 


FUJ.  31.— View  of  doiiblo  oblong  «wini.    (CousiiltuUo  flg.  32.) 

swim.  A  gate  is  hung  at  one  end  between  the  slide  (entrance)  and  the 
incline  (exit),  and  should  extend  above  the  tub,  in  order  to  prevent  the 
slieep  from  junipinjr  over  the  niiddU)  partition  into  the  second  swim; 
it  should  extend  down  to  within  about  0  or  V2  inches  of  the  tioor  of  the 
tub.  When  this  gate  is  closed  against  the  middle  partition  the  sheej) 
will  leave  the  vat  by  the  incline  to  the  draining  pens;  when  it  is  closed 
against  the  incline,  the  sheep  can  be  forced  to  swim  around  the  tub  two 
or  three  times,  as  desired.  Or,  in  idace  of  a  swinging  gate,  two  sliding 
gates  may  be  arranged  to  run  up  and  down  in  grooves,  balancing  each 


52 


otlit-r  or  ejMiU  baiaiiciMl  ^epamtely  by  weigh t«.  One  of  these  gntem  U 
[A'^ml  between  the  end  of  I  lie  vat  and  tlieeiuL  of  th«  iQiddle  |Kirtilioti, 
tlie  other  ia  pla^ad  at  the  entrance  of  the  Incline  to  the  flraliiin^  pens. 
l\y  i*oiistructirjg  the  double  vat  and  sending  the  sheep  aroiiuit  iUn^ 
tiiiics  there  woald  i-e^iilt,  first,  a  saving  iu  the  original  cr^xsf  of  tlii 
tank  when  i-oioiiai^d  wilh  a  OOfoot  atraight  swim^  second,  a  8aviiig  in 
spaee;  third,  less  than  half  as  mneh  dip  would  have  to  l>e  kept  ith nti 
at  a  time;  fburtlf,  Im^  than  half  aa  much  dip  would  have  to  he  luude 
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I''|. ,.:;_'.- A  .l..lll.|.^  ol.luii- sxviii,     .1.  -I..I1II.1  i-liM:    /.'   Mi.l.-  \  i.'w  ..ftl).«  inidillo  ].:irtiti.)ii:   C  l()Ti;:it  u.ii- 
iial  s.-.  tioii  <.t    111.'  tir-t  su  Mil      /*.  |..ii  jii  ii.|  i  nal  -.  rti-.n  ul    I  li.— ,  ,  ..n.l  .s\\  im,  uith  iiMliiJ..-,    A".  .  rus-^ 

-.  -  ti.ill   <.|    th.'  <lltll.-   V.ll      U  nil    |.ai  t  lllnli   111    tih-   <  rliti!  . 

iij)  nt  a  tiiiK";  tiftli.  tlic  residue  after  dip]>in;^'  would  be  reduced  and 
thus  (lie  loss  deerrased.  It  would,  however,  take  a  louj^^er  time  to  i{\\^ 
a  lar.L;('  llocj;  (►!*  slieep  in  sucli  a  vat  tliaii  iu  a  straight  vat  tH)  feet  K)U;:. 


'liii:   In(  iim:    i«>   iiii:   1  )i:iim'i n*;    1'i:\- 


At  tlie  end  of  the  vat  an  incline,  with  cross  cleats,  is  built  so  that 
the  slu'cp  may  Umnc  tin*,  dip  (►!'  their  own  accord  and  enter  the  draining 
pens.     A  board  fence,  -  feet  hi;;h  al)ove  the  top  of  the  vat,  should  run 


SHEEP  SCAB:    ITS  NATURE  AND   TREATMENT. 


53 


a  few  feet  each  side  of  this  incline  to  prevent  the  sheep  from  escaping. 
These  inclines  are  shown  in  figs.  21, 23, 25,  and  2G;  the  rise  for  fat  heavy 
wool  sheep  must  not  be  too  steep,  otherwise  the  exertion  will  be  too 
great.  In  fig.  24  the  incline  is  5  feet  9  inches  in  a  surface  distance  of 
14  feet  3  inches.  At  the  Chicago  Stock  Yards  the  incline  is  9  feet. 
Much  labor  will  be  saved  if  a  hinged  or,  still  better,  a  sliding  gate 


Fi<}. 33.— (i round  plan  of  ynnls  mid  vat.    (Copied  from  Arniatajr",  1895,  The  Sheep  Doctor.) 


is  placed  at  the  deepest  portion  of  the  incline.  The  sheep  may  thus  be 
held  in  the  dip  as  long  as  dcsij-ed;  when  the  time  is  up  the  gate  is 
opened  and  the  sheep  enter  the  draining  pons. 

The  Uhippin(j  Pens. 

There  should  be  two  dripping  pens  side  by  side  (figs.  17, 18, 21,  23,  and 
33)  with  a  swinging  gate  at  the  entrance;  one  is  filled,  the  gate  is  then 
closed,  opening  the  other  pen;  when  the  second  i)cn  is  filled  the  iirst 
pen  is  emptied;  or  the  pens  may  be  in  direct  line  with  the  vat  (figs.  17 
and  22). 

These  pens  should  have  a  slight  incline  toward  the  tub  so  that  the 
dripping  ooze  will  run  back  to  the  tub.  A  good  plan  is  to  build  the 
incline  from  the  sides  toward  the  center  fence;  under  the  fence  build 
a  partially  covered  gutter  inclining  to  the  tub;  the  cover  of  the  gutter 
should  be  removable  to  allow  cleaning;  at  the  end  of  the  gutter  nearest 
the  tub  place  a  grating  to  catch  the  wool  and  droppings,  thus  prevent- 
ing these  materials  from  being  washed  into  the  dip. 
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HrRBAF  OF  imMAL  WBUSTHt; 


SOKLTi*  ron  Title  l>rrmtc}  Fu^wt. 

Tlii^  vat^  haU^s^  anil  ddjipntg  |jenii  ^lioald  he  iiii4pr  oovi-r*  fiiiil  it  frill 
Ij**  wM  ti#  i'jiteiiLj  tlie  eover  over  tha  drive  ami  tbt?  farcing  fwtict. 

fltnitiiog  tbe  |»kiiit  may  lie  fiiiilitiaeil  if  tlie  r«»11owii]t;  s^^geetii 
areobiierv^h  It  w  wdl  to  b^veone  end  i>f  tlie  vat  subtly  Utw^r  than 
tUe  otb^rend^  ^  that  the  t^i^i^  will  run  intianl  that  iniiiit  ivlien  tJie 
tub  m  being  iMnpikd*  It  the  entire  iti^ir  nf  tlie  ^olleetiiig  iieuH  L^  tsisiile 
of  brick,  i^^minit^  or  boar<H,  and  itidmaif  sligblly  lowanl  mio  at  two 
pu«iit8f  th4^  yuriln  tiiay  be  iBarf>  easily  cle»itiKl  by  iMnos  cif  ii  hoiM\  lyid 
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SUi^ 


'^n^tn 
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BrijipnjFlaor 


BnpilijljTlBfll!         d 


Fit*.  »4  -GrwniMl  |il!iik  uT^urd*  ftn«l  Vil.     (Co|iMfnnD  IViWefs^  Tl»"  AuuTifuh  ili  riDtx  t-?>*T  p,  3^4 

Btreiiiii  of  waton     If  tUia  filjin  is  niloptoil  tliero  ^should  be  an  npH^bt 

])asel)()ai(l  or  n  solid  wall  ol"  (■(•iicrclc  nr  luiclv  a  IVw  iiiclics  in  liei^xbt 
rmmin.u"  aroiiml  tlir  imI-c  of  t  lir  nit  ii  r  pen.  It'  there  is  direet  sewcT 
eoiiiU'Ct ion  for  the  \at  a  \\a\)  or  iiianliolr  shouM  In'  made  to  rat<*h  the 
<]r(»i)|Hii.L:s  an<l  the  ta.i;s  <>t'  \vo(»l.  otherwi-s,.  the  >e\ver  i>ipe  will  bec*x>nie 
obstructed. 


I'.'  (II  IN<,,     I  \  I    I    ^IN' 


X  I'    "^1    I  I  I  I\«.    '1'  \NI\> 


The  airaii^^^i'iin'iit  of  the  boiliiiL:  taiilv>  depends  upon  two  factors  in 
partieidai' :  I'ii  st.  n|M»n  t  he  kind  ot'  dip  used  ;  second,  uiK)n  the  arran<re- 
nn'Ht  adopted  tnf  keepin;^-  the  hath  at  the  propei   tenipei'atnre. 

In  ca>e  a  steam  |ii|>e  is  placed  near  tlir  thu))- ot'  t la*  <lipj>in<j^  vat  in 
order  t(>  k(M'p  the  oo/e  at  its  ]»r(>])<'r  t  •inptr.il  are  while  di])pin^,  the  vat 
itsell'  ma>  he  u-e<l  toi-  heatiiiu"  wat<-r.  ('lear  water  is  run  into  the  vat 
and  the  steam  tinned  on  lull  t'oice  until  the  pi  opej-  tein])eratnre  is 
ohtaiiH'd.  !f  a  carhohc  or  a  prepaicd  tobacco  dip  is  usimI,  tlie  material 
ma_\  tlaai  be  mixed  in  tlie  \at  it'  doirccl.  llxni  in  this  ease,  liowever, 
it  is  best  to  pro\  ide  a  separate  boilinu  tanls  for  heatin.LC  and  prei)arin^' 
IVesh  oo/e  tn  icplace  the  dip  a^  it   i^  used  up. 

These  boihni;  tui)^  may  be  made  ot'  wood  oi'  iron.  ac<'()rdin<^  to  the 
la(abties  at  haml.  If  >team  i^  lo  be  iiad,  the  stpiaic  oi*  round  wooden 
boibn;^"  tub  may  be  used,  and  an  o|»en  stc;im  pipe  i  un  into  it  to  lieat 
the  water,      if  the  steam  pipe  can  not  be  used,  either  in    the  vat  or  iu 
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ilic  iMiiliiif;:  tankfl»  iron  tanlis  should  be  iirovideiL  Tlie  iron  tauki  a 
sot  til  brick  or  stone  (niiiiPS,  with  a  ti replace  below.  It  is*  beat  to  ha 
two  tiihks,  each  with  a  eapai'ity  of  about  IIH*  gallous. 

If  a  himieiuadc*  tobiicco  dip  is  jirepared  from  the  leaves  thei-e  slioii 
also  be  provided  two  iron  itifnsiiif?  c;ddrori8,  oaeb  with  a  cover  and  wi 
a  eavnicity  of  8(>  to  120  ^^alhms*  The  infusion  is  prepared  in  tlii'^ 
sajaller  tanks,  while  the  Inilk  of  the  water  is  heated  in  the  ImjiIi! 
tanks  or  in  the  swim  itself. 

If  a  liiriivand  sulphur  dii»  is  used  it  i.-^  absolutely  necessary  tn  pi 
vitb*  soiiH*  ineaiis  for  settlin|^  the  mixture,  in  order  that  the  bath  ni 
b(»  fret'  irom  »t*diuieut.  This  iiiay  be  done  in  two  ways.  The  bett 
wny  is  to  have  separate  settling  tubs  provided  with  bunjirholes  or  pij 
thrt-^e  or  four  inches  from  the  bottom.  After  the  mixture  is  tborougli 
boiled  it  is  purnped  into  the  settling  tubs  and  allowed  to  remain  tlic 
until  it  is  imrfectly  free  from  Bedimeut;  th©  clear  liquid  is  Ihea  n 
into  the  dipping  vat  and  dilute*!  with  warm  wat^^r  to  the  prop 
streiigtb.  Or  the  boilint^  tanks  may  also  be  used  as  settlinj^  vata. 
pi^>e  with  elbow  joint  is  run  into  the  boiling  tank  three  or  four  inch 
above  tlie  bottom;  the  oi>ening  of  the  pipe  should  point  sidewise,  ti 
up.  After  boibiig  the  proper  ler^gtb  of  time  the  lire  is  removeil  ji 
the  liquid  allowrd  to  stand  until  clear;  only  the  clear  ooze  is  dmi 
olf.  the  sediuient  remaiuin;:  on  tin*  floor  nf  the  boiling  tank. 

Tlie  capaetty  of  the  vat  should  be  marked  at  diflereut  depths.     T| 
capacity  of  the  boilers  should  also  be  marked  in  the  same  way. 
these  are  marked  for  every  J 00,  2tiO,  300,  or  ^^H>  gallons  (according: 
the  amount  of  dipping  to  be  done),  separate  measuring  taidis  will 
unnecessary.     In  case  the  tanks  are  not  marked  a  separate  meastirji 
tank  should  be  provided. 

If  a  homemade  tobacco  dip  or  a  lime  aud-sulphur  dip  is  used  a  fl 
of  scales  is  necessary.  To  guess  at  weights  in  mixing  lime  and  salpb 
may  result  in  ttH>  strong  a  dip, 

A  jmrtable  pump  will  be  found  of  great  use  in  filling  and  otnptyii 
tanks. 


FEDERAL   LAW^S   ANB   REGITIiATrONS    RELATIVE 

SHEEP   SCAB. 


TO 


As  tliti  srab  of  tlie  Hlieep  la  unquestionably  a  roata<4loii8  disease,  it 
is  unlawful  to  slilii  slieeii  bo  artbrted  from  any  Stat<%  Territory,  or  flie 
IHstriet  of  ColmnlMa  into  ;Hiy  otber  8ta(o,  Territory,  or  the  District  i»f 
Coluinbiiu  The  (»oualtiew  for  surli  sliiinneiit  of  diseased  sheep  arts 
heavy,  as  will  be  seen  from  an  exannnation  of  sections  it  tinit  7  of  thi^ 
aet  approved  May  29,  ltSS4,  wlibdi  are  as  follows: 

Sec,  6»  Tbiit  uo  railroarl   cnnipniiy   witljtn  th**   l-iiiteil  St^ttee,  or  the  ttwntrTfi  wr 
Tii:i8ti^«-9  ijf  iniy  Btcarii  iir  hjijIIiik  or  other  vessel  or  boat.  »b«li  ri*pi.*iv©  for  tratispar- 
ftttioii  or  triuisport,  from  one  State  or  TorriLory  to  niiotUvr,  or  from  any  BtiiU^  into 
tltt*  DiHtrict  i»f  Columbia,  or  from  Ihf  niHtritfc  into  any  Stiite,  any  live  stork  iiffert4Hl 
wJtb  Moy  cfOitairiotiH,  ititW'tioiic^i,  or  touimniiicablo  di^onj^o,  loiil  i^apeoi ally  the*  dij^ju* 
krmAvti  HH  |ib'iirii-pioniiiiohia  ;  nor  h1i:iII  luij  pt^rsoo,  cnuipany,  or  rnrponitioii  delif^r 
for  sorb  tnniKportuti*»ti  to  nny  railroucl  compiioy,  or  uiiiiHti'r  «r  ownrT  of  ntiy  bunt  or 
visasi?!,  any  liv*;  stock .  knowing  tboni  to  hi*  iitVecloil  witb  iiny  coiii:i^ioUH»  tofortioii»* 
or  « tviiniiiiOM'abb'  cliHi^ii^e;  nor  »liit11  iioy  person t  (^onipiiny^  or  uorporatiou  drive  iiii 
foot  or  tnumport  in   priv:it«  eouveysmce  from  one  Siiite  or  Territory  to  nnothi^r,  ar 
from  any  Stnio  into  thi*  I>i?itrict  of  t'oliiinbia,  or  from  tlio  District  into  any  Stat«%  nny 
livt-  Htof'k,  kiiMWJiig  tbeio  to  be  lUrectetl  with  iiny  eontn^ioos^  iiifeetious,  or  i-oinniitni- 
ciihU'  ilmt^.ise,  and  rspct  ijilly  tin'  ilisias"*  known  ae  ]di3oro-pn<'nm«>niii:  Fr^rridrtl,  Thml 
tbo  Bo-called  Rpknetioor  Texiis  feverHtiaU  nut  beconsifJerod  aionta^ious,  infeotious, 
or  riiTnTnnnjriiblt*  disease  within  tho  nieaninjj  of  aeoti«>us  four*  live,  si^t,  and  iMJveu  of 
tbi»  act|  ua  to  rtittk^  briii^  trmmportcd  tiy  rtiil  to  tnurket  for  slaugbter,  wlioi]  tlie 
»i%ine  art^  unloaded  only  to  be  tVd  and  watered  in  lots  nu  the  way  thereto. 

Sec.  7.  That  it  .sluiM  bo  the  duty  of  tli©  Coninji»ftion6r  «>f  A<,'rirnltiire  t-o  notify^  In 
writing,  tho  pro^irr  ntliiriaJH  or  amenta  of  any  railroarl^  Mtesniibo[it,  or  other  tniu»i>or« 
tniibin  company  doing  bniiities^  hi  or  through  any  infi-ctt*d  btcMiIiiy,  and  l>y  publicA* 
tioii  in  aiicb  newsjiapeis  as  ho  may  st  loi  t,  of  the  existence  of  snid  contagion;  And 
ttiiy  portion  or  persons  operating  any  kucIi  railroad,  or  niastor  or  owner  of  any  boat 
or  vettel,  orowneror  iniitudiaii  of  orperHitn  having:  ctmtrol  over  sacb  cattle  or  oth»*r 
liveFtonk  wiibin  siicb  iidetteil  diatrier,  \\\m  nball  knowingly  violate  the  provieionii 
of  Hectioii  six  of  thu*  ad,  »1iaU  be  guilty  of  a  miHilemcanor^  an«l,  npon  conviction, 
sliall  be  pooit!ibed  by  a  tine  of  not  lens  than  one  hundred  dollars  nor  more  than  five 
thousand  doUarn,  or  by  imprisonment  for  ntit,  more  thaii  one  year,  or  by  bufb  mihIi 
Unci  nnd  imprt«onnicnt. 

The  provisioDs  of  this  statute  are  very  speciiie  and  clear,  and  theri' 
can  be  no  |H)ssibl6  doubt  of  tiieir  application  to  Uie  disease  under  con* 
sideration.  Congress  has,  nevertheless,  gone  still  lurther  by  way  ol 
emphasi/in^'  this  application,  and  has  particularly  directed  the  attett- 
fion  of  the  Department  of  AjLjriculture  to  a  few  im|>ortant  ilisease^, 
iuclnding  sheep  scab,  by  the  foHow  in<j:  i/lunse,  which  has  been  re[jeated 
in  the  appropriation  tict  for  a  number  of  years: 

•  •  '  and  th«  Secretary  of  Agrkultnro  in  hereby  anthori^ed  to  iiao  any  part  of 
thiH  HUin  be  may  ileom  necosaary  or  expi^dietit,  and  in  such  manner  &t  he  miiy  think 
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best,  in  the  collection  of  information  concoming  live  stock,  dairy,  and  othor  animal 
products,  and  to  prevent  the  spread  of  plenro-pneumonin,  taberculosiM,  sheep  scab, 
and  other  diseases  of  animals,  and  for  this  purpose  to  employ  as  many  persons  as  he 
may  deem  necessary. 

Acting  in  accordance  with  this  legislation,  the  following  orders  have 
been  made  and  promulgated  by  the  Secretary  of  Agriculture: 

REGl'LATIONS  PROHIBITING  THK  TIJANSPORTATION  OF  ANIMALS  AFFKCTKD  WITH    HOG 
CHOLKRA,  TUBF.RCUL08I8,  OR   8HRKP   Sl'AR. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
IVaahington,  1>.  6'.,  December  13,  lS9.'i, 
Notice  is  hereby  given  that  under  the  law  relating  to  control  of  contagious  and 
infectious  diseases  of  animals,  the  regulations  of  the  Bureau  of  Animal  Industry 
dated  April  15,  1887,  are  hereby  amended  by  additional  section,  as  follows: 

Sec.  15.  Animals  atl'ected  with  hog  cholera,  tuberculosis,  or  sheep  scab  shall  be 
considered  animals  affected  with  contagious  or  infectious  diseases  as  designated  by 
the  law  and  the  regulations  of  the  Huieau  of  Animal  Industry,  and  shall  not  enter 
into  interstate  trade  nor  be  bronght  into  contact  with  other  animals  intended  for 
such  trade.  Such  affected  animals  shall  not  be  permitted  to  enter  any  stock  yards  or 
other  places  where  animals  are  handled  for  interstate  trade,  and  when  so  found  at 
sueli  places  shall  bo  condemned,  tagged,  and  placed  in  (|uarantiuo  by  inspectors  or 
employees  of  said  Bureau  until  projier  disposition  is  made  of  same. 

Stock-yard  companies,  transportation  companies,  or  others  receiving  or  handling 
such  diseased  animals  are  hereby  required  to  thoroughly  disinfect  such  portions  of 
their  premises  or  proi>erty  as  ctmtained  such  diseased  animals,  subject  to  the  apjiroval 
of  the  inspectors  of  said  Bureau. 

Such  diseased  animals  so  quarantined  shall  not  be  removed  therefrom  except  by 
written  permit  of  the  inspector  in  charge.  When  snch  diseased  animals  are  found, 
inspectors  shall  make  careful  inquiry  as  to  shipper  and  owner  of  same,  and  trans- 
portation company  handling  same,  for  the  purpose  of  instituting  prosecution  under 
the  law  provided  in  such  cases. 

All  animals  entering  stock  yards  where  inspection  ex  ists  shall  be  carefully  inspected 
and  those  affected  with  the  contagions  diseases  above  mentitnied  shall  be  condemned 
and  tagged,  and  when  so  condemned  shall  not  be  shipped  therefrom  or  enter  into  the 
interstate  trade ;  and  all  violations  of  this  regulation  should  be  immediately  reported 
to  the  Chief  of  the  Bureau  of  Animal  Industry  for  institution  of  prosecution  accord 
ing  to  law. 

J.  Sterling  Morton,  SetTctari/. 
(B.  A.  I.  Ordrr  No.  :>.) 

transportation  of  sheep  affected  with  scabies. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
IVaahington,   I).   C,  June  18,  18U7. 
To  the  Managern  and  Agents  of  Uailroada  and  TranHportation  Companies  of  the  Cnited 
States,  Stovkmettf  and  Othvrn : 

In  accordant*'  with  section  7  of  the  act  of  Congress  approved  May  29,  188^1,  entitled 
**An  act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  prevent  the 
ex])ortation  of  diseased  cattle,  and  to  provide  means  for  the  HU)>pression  and  extirpa- 
tion of  ]douro-puiMnnonia  and  otjier  contagious  diseases  among  domestic  animals,'* 
and  of  the  act  of  Congress  approved  April  23,  1897,  making  ap])ropnBtiou  for  the 
Department  of  Agricuilture  for  tlu'  fiscal  year  ending  June  30,  1898,  you  are  hereby 
notified  that  the  contagions  disease  known  as  Hh«»ep  scab,  or  scabies  of  sheep,  exists 
among  sheep  in  the  Tnit-ed  States,  and  that  it  is  a  violation  of  the  law  to  receive  for 
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trausportation  or  transport  any  stock  affected  with  said  diseaae  from  one  State  oi 
Territory  to  another,  or  from  any  State  into  the  District  of  Columbia,  or  from  the 
District  into  any  State.  It  is  also  a  violation  of  the  law  for  any  person,  company, 
or  corporation  to  deliver  for  such  transportation  to  any  railroad  company,  or  master 
or  owner  of  any  boat  or  vessel,  any  sheep,  knowing  them  to  be  affected  with  said 
disease;  and  it  is  .ilso  unlawful  for  any  person,  company,  or  corporation  to  drive  on 
foot  or  transport  in  ])rivate  conveyance  from  one  State  or  Territory  to  another,  or 
from  any  State  into  the  District  of  Ctdnmbia,  or  from  the  District  into  any  State, 
any  sheep,  knowing  them  to  l)e  affected  with  said  disease.  All  transportation  com- 
panies and  individuals  shipping,  driving,  or  transporting  sheep  are  requested  to 
cooperate  with  this  Department  in  enforcing  the  law  for  preventing  the  spread  of 
the  said  disease.  Insjiectors  of  the  Bureau  of  Animal  Indnstry  are  directed  to 
report  all  violations  of  this  act  which  come  to  their  attention. 

In  order  to  more  efl'ectimlly  accom]di8h  the  object  of  the  above-mentioned  laws, 
it  is  hereby  ordered  that  any  railroad  cars,  boats,  or  other  vehicles,  which  have  been 
used  in  the  transportation  of  sheep  afTeeted  with  said  disease,  shall  be  immediately 
cleaned  and  disinfected  by  the  owners  or  by  the  transportation  compniiios  In  whose 
possession  said  ears  or  vehicles  may  be  at  the  time  the  animals  are  unloaded,  by  first 
removing  all  litter  and  manure  which  they  contain,  and  then  saturating  the  wood- 
work with  a  5  per  cent  solution  of  crude  carbolic  acid  in  water.  Inspectors  of 
the  Hureau  of  Animal  Industry  are  directed  to  see  that  this  order  is  carried  into 

effect. 

James  Wil&os,  Secretary, 

NOTICE   OF  ENFORCBIVfENT   OF   THE  LAW. 

These  orders  constitute  the  notice  as  to  the  existence  of  the  disesvse, 
and  call  tlie  attention  of  transportation  companies,  stockmen,  and  others 
to  the  provisions  of  the  h\w.  Any  one  who  violates  this  law  or  the  reg 
ulations  made  in  accordance  therewith  will  be  subject  to  the  penalty, 
and  can  no  longer  plead  ij^cnorance  or  lack  of  notice.  Owing  to  an 
insuflicentnumber  of  inspectors  during  the  past  years,  the  Department 
has  not  been  as  active  in  seeking  out  and  prosecuting  offenders  against 
this  statute  sis  the  importance  of  the  matter  demands.  There  have 
undoubtedly  been  many  shippers,  as  well  as  transportation  companies, 
who  have  rendered  themselves  liable  to  prosecution  and  who  have  not 
been  proceeded  agfiinst,  but  it  should  not  be  concluded  that,  because  the 
penalty  has  been  escaped  in  a  few  instances,  this  immunity  will  con- 
tinue. Tiie  inspection  force  is  now  competent  to  deal  with  this  subject, 
and  the  Department  of  Agriculture  will  hereafter  take  such  steps  as 
may  be  required  to  stop  the  dissemination  of  this  contagion  through  the 
channels  of  interstate  commerce.  In  such  ac^tion  the  Department  will 
have  the  assistance  and  cooperation  of  all  good  citizens,  and  particu- 
larly of  all  of  those  who  are  interested  in  the  sheep  industry.  There 
is  probably  no  disease  in  this  country,  with  the  exception  of  hog  cholera, 
which  causes  greater  losses  among  the  domestic  animals  than  does  sheep 
scab,  and  at  the  same  time  none  wliich  is  so  easily,  cheaply,  and  certaiuly 
cured.  It  is,  therefore,  discreditable  to  the  intelligence  and  practical 
qualities  of  our  people  that  this  contagion  should  still  be  rampant  and 
continually  distributed  through  the  channels  of  commerce. 
^^^^^p  owners  who  expect  to  ship  or  drive  their  sheep  across  State 
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lines  should  assure  themselves  before  the  animals  are  started  that  scab 
does  not  exist  among  them.  lu  case  symptoms  of  the  disease  are  discov- 
ered, the  animals  should  be  dipped  and  cured  before  they  leave  the 
farm.  The  information  in  this  bulletin  is  suflficient  to  enable  anyone 
to  cure  this  disease  with  a  minimum  of  trouble  and  exi)ense.  There 
will  hereafter  be  no  excuse  for  those  who  claim  that  they  are  unac- 
quainted with  the  nature  of  the  disease  or  with  the  methods  of  treat- 
ment. 

EFFECT  OF  MEAT-INSPECTION   REGULATIONS. 

Sheep  suftering  from  scab  are  affected  by  the  meat-inspection  hiw 
and  regulations,  as  well  as  by  those  mentioned  above.  Section  G  of 
these  regulations  provides  as  follows : 

6.  The  iuspector  in  charge  of  said  establiBhnieut  shall  carofnlly  inspect  all  animals 
in  the  pens  of  said  establishment  about  to  be  slaughtered,  and  no  animal  shall  be 
allowed  to  pass  to  the  slaughtering  room  until  it  has  been  so  inspected.  All  animals 
foand  on  either  ante-mortem  or  post-mortem  examination  to  be  aflected  as  follows 
are  to  be  condemned  and  the  carcasses  thereof  treated  as  indicated  in  section  7 : 

(1)  Hog  cholera. 

(2)  Swine  plague. 

(3)  Charbon,  or  anthrax. 

(4)  Rabies. 

(5)  Malignant  epizootic  catarrh. 

(6)  Pycemia  and  septicaemia. 

(7)  Mange,  or  scab,  in  advanced  stages. 

(8)  Advanced  stages  of  actinomycosis,  or  lumpy  jaw. 

(9)  Inflammation  of  the  lung^,  the  intestines,  or  the  peritonenm. 

(10)  Texas  fever. 

(11)  Extensive  or  generalized  tuberculosis. 

(12)  Animals  in  an  advanced  state  of  pregnancy  or  which  have  recently  given  birth 
to  young. 

(13)  Any  disease  or  injury  causing  elevation  of  temperature  or  affecting  the  system 
of  the  animal  to  a  degree  which  would  make  the  flesh  unfit  for  human  food. 

Any  organ  or  part  of  a  carcase  which  is  badly  bruised  or  affected  by  tuberculosis, 
actinomycosis,  cancer,  abscess,  suppurating  sore,  or  tapeworm  cysts  must  be  con- 
demned. 

Instructions  have  been  issued  to  inspectors  to  rigidly  enforce  these 
regulations.  Sheep  in  an  advanced  stage  of  scab  are  feverish  and  unlit 
for  food,  and  their  carcasses  will  be  condemned.  Shippers  who  forward 
animals  for  slaughter  in  this  condition  will  be  likely  to  lose  heavily  upon 
them,  as  they  will  be  subject  to  ([uarimtine  and  condemnation.  This 
is  an  additional  and  important  reason  for  curing  affected  animals  before 
they  leave  the  feeding  place. 

Failure  to  observe  the  laws  and  regulations  as  they  relate  to  tliis  dis- 
ease will  in  many  cases  result  in  hardship  and  loss.  In  order  to  avoid 
such  unpleasant  results  so  far  as  possible  and  to  facilitate  the  control 
of  the  disease  this  article  has  been  prepared.  It  is  believed  that  there 
has  been  brought  together  herein  all  the  information  needed  by  the 
sheep  owner  to  successfully  combat  this  scourge  of  American  flocks. 
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foot  or  triuit»p(irt  in  |irtva(c  csonvejaiice  from  one  Httkt^  or  T<?tTit€ir>'  U%  iLQ<»thi*r,  or 
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Jai!Ks  Wilson^  ^cre$4iiy^ 


NOTICE   OP   KNFOEOKMENT   OF  THE   LAW, 

TliPWt^  oriltirH  cojtifjtjttite  tbe  iiotif^u  as  to  the  f^xisteiico  of  tbc  ilfscttHe. 

mnl  call  tin*  nttpnttoTi  of  trjniH]K»rttitinii  coJupaTii(*s,  Ht^^rkineTL  aticl  «>th(*rs 
to  the  provisions  of  the  hiw.  Any  one  who  violates  this  law  or  the  re^- 
nhitions  made  in  aerordanco  thorowith  will  bo  subject  to  the  penalty, 

and  can  no  loii.urr  i)I«';i(l  iuiioraiicc  or  laik  ol'  notice.  Owin^r  to  an 
insnlliccnl  iimnl)cr  of  iii,sj)C('t()rs  (lln•ill^•  the  [)  ist  years,  the  Department 
lias  n(d  hcen  :is  ;icti\c  in  scckiiiu out  and  pi'o^ecut  in;Li"  olVenders  against 
tills  statnte  as  the  importaiirc  ol'  the  matter  demands.  TheiM*  have 
niidonl)(c(ily  b«'(Mi  many  shippers,  as  well  ;is  transportation  eomi)anies, 
wlio  liave  remhaiMJ  thcmsclxcs  liaMe  to  prosecution  and  wlio  have  not 
been  proceeded  aizainst.  but  il  should  not  be  coiKdnded  that,  because  the 
penalty  lias  been  cstMjK'd  in  a  tew  iiist  iincrs,  t  his  immunity  will  eon 
tinne.  The  iiisj)ecl  ion  Icuce  is  now  <*oni  jteleiit  to  deal  witli  this  subject, 
and  the  Department  (»t"  Amicnltin'c  will  hcieatler  take  such  srej)s  as 
may  l>e  re<piire(l  to  stop  t  he  di^^emiiiat  ion  of  t  his  t'ontauion  throuuh  the 
chaniu'ls  «d"  intei>l;ite  coinmerce.  In  sinli  artjon  the  Dei»artment  will 
lia\(' the  assistance  and  cooperai  ion  ot"  all  ut'od  cil  i/.eiis,  and  particu 
larly  «»t'  all  oi"  those  w  ho  ;ire  inteic^ted  in  the  sliecj)  industry.  Tiiere 
is  j>robaM\  n  •  disease  1  n  t  lii>  count  i  \  .  w  it  li  tlie  e\<iprion  ot'  ho^  idiohTa. 
\\  Inch  causes  1^1  ,Mi  rr  losses  anion-  t  he  don icst  i,-  nniinal"-  tlian  does  sheep 
scab,  ami  at  i he  s;mie  lime  iioin^  w  hicii  is  so  ra^ilw  c]h'a])ly,  and  certainly 
cured.  It  IS.  ;  hci  ciorc,  di^credi:,il»le  toilic  :  n :  rli  i-t'Ufe  and  pra<-tioal 
(pnditics  (>r  ,Mir  people  ih;ii  this  eoniamon  slh-uM  ^:\]]  ])e  rampant  and 
c«Mi(inua]l\   disT  1  il»;i  ;e,l  ihitMiuli  :lic  e1ian]ir">^  ..r  e..;:inierce. 

All  sheep  owners  w  ln)  i'xpct-i  t<»  ship  crdiixc  theii  >heep  across  State 
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lines  should  assure  themselves  before  the  animals  are  started  that  scab 
does  not  exist  among  them.  In  case  symptoms  of  the  disease  are  discov- 
ered, the  animals  should  be  dipped  and  cured  before  they  leave  the 
farm.  The  information  in  this  bulletin  is  sufiicient  to  enable  anyone 
to  cure  this  disease  with  a  minimum  of  trouble  and  exi)ense.  There 
will  hereafter  be  no  excuse  for  those  who  claim  that  they  are  unac- 
quainted with  the  nature  of  the  disease  or  with  the  methods  of  treat- 
ment. 

EFFECT  OF   MEAT-INSPECTION   REGULATIONS. 

Sheep  suffering  from  scab  are  affected  by  the  meat-inspection  law 
and  regulations,  as  well  as  by  those  mentioned  above.  Section  G  of 
these  regulations  provides  as  follows : 

6.  The  iuspector  in  charge  of  said  establishnitiut  shall  carefully  inspect  all  aniuials 
in  the  pens  of  said  establishment  about  to  be  slaughtered,  and  no  animal  shall  be 
allowed  to  pass  to  the  slaughtering  room  until  it  has  been  so  inspected.  All  animals 
found  on  either  ante-mortem  or  post-mortem  examination  to  be  affected  as  follows 
are  to  be  condemned  and  the  carcasses  thereof  treated  as  indicated  in  section  7 : 

(1)  Hog  cholera. 

(2)  Swine  plague. 

(3)  Charbon,  or  anthrax. 

(4)  Rabies. 

(5)  Malignant  epizootic  catarrh. 

(6)  Pyaemia  and  septicaemia. 

(7)  Mange,  or  scab,  in  advanced  stages. 

(8)  Advanced  stages  of  actinomycosis,  or  lumpy  Jaw. 

(9)  Inflammation  of  the  lung^,  the  intestines,  or  the  peritoneum. 

(10)  Texas  fever. 

(11)  Extensive  or  generalized  tuberculosis. 

(12)  Animals  in  an  advanced  state  of  pregnancy  or  which  have  recently  given  birth 
to  young. 

(13)  Any  disease  or  injury  causing  elevation  of  temperature  or  affecting  the  system 
of  the  animal  to  a  degree  which  would  make  the  flesh  uniit  for  human  food. 

Any  organ  or  part  of  a  carcass  which  is  badly  bruised  or  affected  by  tuberculosis, 
actinomycosis,  cancer,  abscess,  suppurating  sore,  or  tapeworm  cysts  must  be  con- 
demned. 

Instructions  have  been  issued  to  inspectors  to  rigidly  enforce  these 
regulations.  Sheep  in  an  advanced  stage  of  scab  are  feverish  and  unlit 
for  food,  and  their  carcasses  will  be  condemned.  Shippers  who  forward 
animals  for  slaughter  in  this  condition  will  be  likely  to  lose  heavily  upon 
them,  as  they  will  be  subject  to  ([uarantini*  and  (!ondemnation.  This 
is  an  additional  and  important  reason  for  curing  affected  animals  before 
they  leave  the  feeding  place. 

Failure  to  observe  the  laws  and  regulations  as  they  relate  to  this  dis- 
ease will  in  many  cases  result  in  hardship  and  loss.  In  order  to  avoid 
such  unpleasant  results  so  far  as  possible  and  to  facilitate  the  control 
of  the  disease  this  article  hns  been  prepared.  It  is  believed  that  there 
has  been  brought  together  herein  all  the  information  needed  by  the 
sheep  owner  to  successfully  combat  this  scourge  of  American  flocks. 
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U.  S.  Department  of  AaRicuLTuuE, 

Bureau  of  Animal  Industry, 

Washington,  D.  C,  May  i,  1900. 

Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  as  a 
bulletin  of  this  Bureau,  a  discussion  of  "Sheep  Scab:  Its  Nature  and 
Treatment."  The  disease  known  as  scab  is  one  of  the  most  serious 
drawbacks  to  the  sheep  industry  and  results  in  enormous  linancial 
losses.  Yet,  despite  its  insidious  nature,  its  ease  of  transmission,  its 
severe  effects,  and  its  prevalence  in  certain  localities,  it  is  a  diseiwe 
which  yields  readily  to  proper  tieatment.  If  all  of  the  sheep  owners 
of  the  country  would  dip  regularly  and  thoroughly,  there  is  no.  reason 
why  this  scourge  should  not  be  totally  eradicated  from  the  United 
States.  There  should  be  stringent  scab  laws  in  every  State,  with  State 
inspectors  to  see  that  those  laws  are  carried  out. 

The  sheep  raisers  of  this  country  are  intelligent  and  progressive  men, 
and  most  of  them  fully  recognize  the  necessity  of  combining  to  eradi- 
cate this  disease.  In  many  cases,  however,  more  particularly  among 
owners  of  small  flocks,  there  are  many  erroneous  ideas  prevalent 
regarding  the  exact  nature  of  the  disease  and  the  methods  by  which 
it  may  be  eradicated.  It  is  to  meet  the  demand  for  exact  information 
on  this  subject  that  this  bulletin  has  been  prepared.  In  it  will  be 
found  a  description  of  the  various  kinds  of  scab,  references  to  condi- 
tions which  may  be  mistaken  for  scab,  a  description  of  various  kinds  of 
dipping  plants  suitable  for  use  on  small  and  on  large  farms,  directions 
for  preparing  certain  homemade  dii)S,  and  directions  for  dipping.  The 
investigation  of  various  kinds  of  dips  will  be  continued  by  this  Bureau, 
and  supplementary  circulars  will  be  i)ublished  if  necessary.  Some  slight 
inaccuracies  which  occurred  in  the  original  publication  submitted  March 
15, 1898,  have  been  corrected  in  the  present  edition. 

in  the  preparation  of  the  bulletin  the  writers  have  received  valuable 
assistance  from  Dr.  Schroeder,  Director  of  our  Experiment  Station. 
Respectfully, 

I).  E.  Salmon, 
Chief  of  Bureau  of  Animal  Industry, 

Hon.  James  Wilson, 

tSecrctary, 
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The  disease  comrnonly  ealleil  sbeep  scab  is  the  umiifie,  or  srubies, 
of  the  sbee]>.  It  is  a  eoetagions  skin  disease  eansed  by  a  pjinisitic 
nnU\  Tills  disease  is  one  of  the  ohlest  known,  most  prevaleiit,  and 
iuo.st  itijiirious  itiuladieB  which  at!ects  this  spe<^ies  of  aiiimalH,  It  has 
been  well  known  for  many  cetJtnries,  and  reft^renees  to  it  an:  fonnd  in 
tbe  earlier  writings,  int^hidin^^  the  Bible,  where  we  tiTid,  in  Levitieiia, 
xxii:  :i2,  the  use  of  Kcabbed  sheep  forbidden  in  sacrifices,  ISonoj^  think 
that  the  mite  which  causes  the  disease  was  known  to  Aristotle,  322 
B.  O,;  but  it  appears  that  Wic-bmaun,  writing  in  1786,  was  one  of  tbe 
first  authors  of  modern  times  to  snspect  that  sheep  scab  was  of  the  same 
nature  as  the  scabies  of  man,  Wichrnaun  held  the  erroneous  view, 
however,  that  both  diseases  were  produced  by  tbe  same  parasite. 

The  pn'vaiiiujr  <>[nuion  concerrjinjc  senh  |nior  to  and  during"  tbe  first 
years  of  the  present  centnry  was  that  it  was  caused  by  some  special 
condition  of  tbe  sheep's  system,  a  **  humor  of  the  blood/'  which  led  to 
a  skin  eiuptioiL  The  parasites  were  in  some  eases  known  and  recoj^- 
nized,  but  tbey  were  supposed  to  be  either  an  ai'tndental  oceurrenee  or 
to  have  arisen  by  spontaneous  generation  as  a  result  of  the  disease, 
and  because  the  affected  skin  ofl'ered  conditions  favorable  to  their  deveb 
opment  and  extstetrce. 

As  a  result  of  dili^errt  resean!lK  certain  investigators  rcai*hed  the  con- 
ebision  that  the  malady  was  due  directly  Ui  tlie  mites  \vbi(-h  were  found 
inhabiting^  the  diseased  i>arts  of  the  skin*  Their  opinion  was  not  at 
ont^e  adopted,  however,  but,  on  the  contrary,  met  with  stioug  *>pposi 
tion  from  those  who  liehl  that  scab  was  due  to  ii  diseased  condition  of 
the  Idood  and  from  others  who  held  a  mt^ditied  view  to  tbe  effect  that 
the  ndtes  (^irried  poisonous  or  diseased  material  from  one  animal  to 
another  and  in  that  manner  connnuuicatcd  tbe  disi-ase*  The  errors  and 
uncertainties  which  came  down  to  us  throug:h  centuries  of  contioversy 
were  finally  ami  for  all  time  dispelled  by  conclusive  experiments  upon 
animals  maile  dnrin^  the  first  half  of  this  century*  It  was  shown  that 
scab  does  not  develop  and  can  not  be  produced  without  the  parasites. 
The  complete  hfe  cycle  of  tbe  mites  was  studied  and  demonstrated  from 
tbe  e^^s  to  the  titlult  [nirasites.  It  was  shown  tlrat  mit»\s  arc  always 
the  offspring  of  ancestors,  the  same  as  are  tbe  larger  animals,  and  it 
has  in  later  yeiu^s  come  to  be  adnntted  that  there  is  no  such  tbin^^  known 
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as  spontaneous  i^eiioration  of  iiiiy  livinpf  thing  uuilor  uny  circumstaDce^. 
The  detnoiistratioii  was  repeatedly  miide  that  the<li8ease  always  dercl- 
op«*cl  il'  mites  were  taken  from  diseased  sheep  and  placed  upon  bealthj 
ones,  and  that  diseaseB  of  the  skin  re^^embling  scab  are  not  cxintagioan 
unless  the  mite  is  present. 

Questionn  are  still  frequentJy  asked,  by  persona  not  conversant  with 
the  investigationft  of  tlie  subjert,  as  to  whether  the  scab  i»  the  cause  ol' 
the  mite  or  the  mite  i»  the  cause  of  the  st^^ib,  and  also  whether  the  dis- 
ease ran  de%^eh>p  without  the  presence  of  the  scab  mite.  The  iti  ve8ti|ifa- 
tions  which  liave  been  referred  to  answer  these  questions  and  also  Rhow 
that  the  treatment  must  eonsist  in  external  applications  for  the  dcBtrnc- 
tion  of  the  parasites  and  not  internal  remedies  to  **  purify  the  bloml.^ 

Th  Hcab  fifrrdiiartjf—Au  impression  has  arisen  among  some  «heep 
raisers  that  scab  is  hereditary.  This  impression  is,  howev^er,  erroneous*, 
Scab  is  no  more  hereditary  than  aresbee]i  ticks  or  sheep  lice»  for  the  pam- 
sites  which  cause  it  bve  on  the  external  surfiiceof  the  l>ody  aud  do  oot 
reach  the  womb.  It  is  possible,  however^  for  a  lauib  to  become  infected 
froai  a  scabby  mother  at  the  moment  of  birth  or  immediately  alter. 
Lambs  are  occasionally  born  with  white  spots  on  their  skin,  and  this 
possibly  has  given  rise  to  the  idea  that  scab  is  hereditary. 

LOfiSES  CAUSED  BY  SCAB, 

LmacH  in  home  ritflmtrtf, — The  losses  from  sheep  scab  have  been  and 
are  still  very  severe  in  most  sheep  raising  countries*  They  are  due  to 
tlie  shedding;  td"  the  w<)ol,  the  loss  of  condition^  and  the  death  of  the 
sheep. 

Althf^ngh  laws  were  made  for  the  control  of  the  disease  as  early  iis 
the  beginning  of  the  eleventh  century,  general  igmjraui'e  in  regard  U* 
its  nature  and  proper  treatment  has  |u*event>ed  the  successful  adminis- 
tration of  sneh  laws  even  to  the  present  day.  The  disease  exists  in 
most  of  the  countries  of  Knrope,  and  also  in  Asia  and  Africa,  and  until 
recently  in  Australia,  Most  civilized  eountries  now*  control  the  disease 
to  a  certain  extent,  and  linnt  the  losses  by  the  enforcement  of  stringent 
sanitary  regulations;  bnt  tlic  extent  of  its  prevalence  is  neverthelesa 
snrprising.  It  is  a  disease  not  diflicult  to  cure  and  eradicate,  and  an 
aci'urate  knowledge  of  its  eharaeteristics  with  attention  to  derails  are 
all  that  is  needed  to  secure  this  result. 

In  the  United  States  some  sections  have  been  overrun  with  slieep 
scab,  and  many  persons  engaged  in  the  sheei>  industry  have  been  forcini 
to  forsake  it  because  of  their  losses  from  this  disease*  It  is  probable 
tliat  in  its  destruction  of  invested  capital  sheep  scab  is  8e<*ond  only  to 
hog  cholera  among  our  animal  diseases.  The  targe  tlocks  of  the  Plains 
and  Rocky  Mountain  regioti  ami  the  feeding  stations  farther  east  have 
snfteretl  severely  and  are  constantly  sending  disej.sed  animals  to  tlie 
great  stock  yards  of  this  country.  As  a  conse(|uence  of  this  market 
tag  of  atVeeted  sheep,  the  stock  yards  are  eonlrnually  infected,  and  any 
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sueep  piirL'liiised  in  these  markets  are,  miless  properly  dipi*ecl,  liUdy 
to  develop  the  disoiise  after  they  are  titkeii  t*)  the  country  ibr  feeding 
or  breeding:.  There  i:^  in  this  way  ii  constant  distribution  of  the  con- 
tagion, and  thonsandy  of  persons  who  know  little  of  its  nature  or  the 
proper  methods  of  euring  it  find  that  they  have  introduced  it  npoTi 
their  premises. 

LoHHvs  iu  e,rporl  Irude.^ln  addition  to  the  direct  hisses  in  wool,  in 
li«8h,  and  in  the  lives  of  our  sheep,  we  have  suflfered  immensely  in  our 
foreign  trade  beeanse  of  the  jirevalence  of  this  disease,  fxreut  Britain 
appears  to  have  been  tlie  tirst  conn  try  fo  prohibit  live  sheep  coming 
fmm  the  United  States,  by  an  order  issued  in  1879.  Upon  represeuta- 
tiotiR  that  there  wtis  no  foot  and  month  disciiso  in  tlu*  TTnited  States 
this  lader  was  rescinded  in  1892,  but  only  to  hi'  again  enfVirt'ed  in  18{)(J 
on  account  of  the  many  scabliy  sheei>  sent  abroad  liy  our  exporters. 
Onr  sheep  are  consequently  shiught^Ted  on  the  docks  where  binded, 
the  market  being  restricted  and  the  prices  nnu'ii  less  (av4»rable  than 
won  hi  othtTwise  be  obtained.  The  markets  of  Continental  Europe 
have  been  entirely  closed  to  American  sheep,  as  even  the  i»rivilege  of 
shmghtering  at  the  landing  phices  is  denied.  For  a  long  time  it  was 
impossible  to  send  onr  pure- bred  sheep  to  Australia,  where  there  is  a 
demand  for  them  ibr  breeding  purposes,  because  the  Austj-alian  law 
required  them  to  be  transshipped  atul  quarantined  in  Jintisli  port«, 
and  the  British  authrKrities  declined  to  gniut  this  privilege.  Arrange- 
ments luvve  since  been  nnide  for  the  direct  shipment  of  shee])  t4)  Aus 
tralia,  if  acMx>mpanied  by  the  certificate  of  a  veterinarian  app^jinted  by 
the  Australian  authorities. 

On  the  whole,  it  is  scH/n  that  the  existent^e  of  this  tlisease  in  our 
tlocks  has  prevented  tlic  development  of  our  e\i>on  trade  in  mAuy 
directions,  and  has  eanscd  n*)  end  of  triaihle  and  loss  to  our  exporters, 

CAUSE  OF  SCAB. 

Sheep  scab  is  a  strictly  contagious  disease. 

Common  siwt, — Common  sheep  scab  is  caused  by  that  species  of  mites 
technically  known  as  I*sorop{cs  conimitnis,^  iVirasites  of  this  species 
cause  scab  in  horses,  cattle,  sheep,  goats,  and  rabbits;  I  rut  Ibr  each 
of  these  si>ecies  of  animals  there  appears  to  be  a  distinct  viuiety  of 
this  parasitic.  Although  it  is  more  or  less  dilTicult  to  distinguish 
between  these  varieties,  they  differ  somewhat  in  size,  atid  it  is  found 
that  tlie  Paoropfrs  communifi  of  the  sheep  does  not  cau^se  scab  of  the 
horse,  ox,  or  rabbit;  nor,  otj  the  other  hauil,  does  the  Pm>roptm  fom 
muniti  of  the  horse,  ox,  or  rabbit  cause  scab  of  the  sheep.     Natnrah 
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'Tbf*  techtikal  t<>rm  P9t7ro}iie»  is  Uf^rived  from  tho  (troek,aii4  means  that  tli«'  initos 
hiite  loiderth*^  crusts,  Tho  parasito  is  fl<*nn^tinii?.s  raUod  Dermatocopteitj  which  mcansi 
that  tlio  miten  woiiu*!  the  fikin.  A  Ihird  namo,  Ffrrmntoi^eiteat  indicat«R  tliat  the 
mites  bitr  tlio  skin. 
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ists,  therefore,  distinguish  the  parasite  of  sheep  scab  by  the  name 
Psoroptes  communis  var.  ovis.^ 

The  parasite  of  this  disease  is  one  of  the  larger  mites,  and  is  quite 
easily  seen  with  the  naked  eye.  The  adult  female  is  about  one-fortieth 
inch  long  and  one-sixtieth  inch  broad ;  the  male  is  one-fiftieth  inch  long 
and  one-eightieth  inch  broad.  These  mites  are  discovered  more  readily 
and  more  clearly  on  a  dark  than  on  a  light  background,  and  for  that 
reason  the  crusts  from  the  affected  skin  are  often  placed  ui>on  black 
paper  and  kept  in  the  sunshine  for  a  few  minutes  in  order  U>  reveal  the 
parasites  crawling  about. 


Fm.  1.— A  rompuratively  wirly  i  jimo  of  coniiiioii  muh,  Hbowiii>;  u  bare  8iH)t  aiid  a  ta^giuf;  of  tlie  w<mi1. 


The  i)8oropt  inhabits  the  regions  on  the  snrfaee  of  the  body  which 
are  most  thickly  covered  with  wool;  that  is,  the  back,  the  sides,  the 
riuni),  and  the  shoulders.  It  is  the  most  serious  in  its  effects  upon 
sheep  of  any  of  the  parasitic  mites,  and  it  is  the  cause  of  the  true  l>ody 
scab. 

Other  forms. — Sheep  are  also  aff'ected  with  three  other  forms  of 
scab,  likewise  caused  by  parasitic  mites.  One  of  these  is  the  sar- 
coptic  scab  (head  S(!ab,  or  black  muzzle),  which  is  limited  almost 
entirely  to  the  head,  and  is  caused  by  the  mite  known  as  the  Sarcoptes 

'  Var.  is  the  abbreviation  of  the  Latin  word  varitiasy  meaning  variety. 


r 


BuuLtT^N  No,  21.  B.  A.  I. 


Platf  L 


FlQ.    1.  -A   SLKiHTLtf    ADVAAiCtD    CASE   OF    Cc     i  yN    SCAO- 


Bulletin  No,  21,  &.  A. 


Fig.  4.— An  Advances  Case  of  CoMMO«t  StAB. 
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Fia,  S.— EoD  Of  Mite  ^thj^h  causes  Common  Sheep  Scab.  Fio.  10.— Six-uegoed  St*ge  of  Smeep  Scab  M«te. 

Fig.  11.  VouNo  Fe«««i.e  befone  moulting  for  the  la«t  time,  dorsal  viE'^.  Fig.  12.— Adult  Mau£ 
Parakcte  of  SARCootic  Scabies  of  Man  (t«e  coareb poinding  PAFwaiTE  of  Sheep  I4  ver»  »iMiLAH>, 
VEKTRAL  VIEW,  X  250  >  AFTER  Blancharo>.  Fio.  13.— Adult  FemalI  Parasite  of  Sarcopthc  Scaqic^, 
Dohaal  wtM,  X  250  (after  Blancmaro).         fto.  14.— SakiEj  veNTRAt  viE*M  lAFTEM  BlahchajrdK         IAll 
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scahiei  var.  ovia?  The  second  is  the  symbiotic  scab  (foot  scab),  which 
affects  the  limbs,  scrotum,  and  udder,  and  is  caused  by  the  Chorioptea 
communis  var.  oi^ia.^  Lastly  may  be  mentioned  an  extremely  rare  affec 
tion,  the  so-called  follicular,  or  demodectic,  scab,  affecting  the  eyelids, 
caused  by  a  mite  known  as  Demodex  follicnlorum  var.  oris? 

The  sarcoptic,  symbiotic,  and  demodectic  forms  of  scab  are  with 
sheep  mild  diseases  compared  with  common  scab,  and  appear  to  be 
rather  rare. 

DESCRIPTION   OF   SHEEP   SCAB. 

(1)    COMMON   SCAU,    BODY   SCAB,    OR   PSOROPTIC   SCAB. 

Although  the  symptoms  of  common  scab  are  familiar  to  most  farm- 
ers, they  will  here  be  briefly  reviewed. 

The  mites  of  common,  or  body,  scab — that  is,  the  Psoroptes — prick 
the  skin  of  the  animal  to  obtain  their  food,  and  probably  insert  a  poi- 
sonous saliva  in  the  wound.  Their  bites  are  followed  by  intense  itch- 
ing, with  irritation,  formation  of  papules,  inflammation,  exudation  of 
serum,  and  the  formation  of 
crusts,  or  scabs,  under  and  near 
the  edge  of  which  the  parasites 
live.  As  the  parasites  multi- 
ply they  seek  the  more  healthy 
parts,  spreading  from  the  edges 
of  the  scab  already  formed, 
thus  extending  the  disease. 
The  sheep  are  restless;  they 
scratch  and  bite  themselves, 
and  rub  against  posts,  fences, 
stones,  or  against  other  mem- 
bers of  the  flock.  This  irrita- 
tion is  particularly  noticeable 
after  the  animals  have  been 
driven,  for  the  itching  is  more 
intense  when  tlie  sheep  become 
heated.  Tlie  changes  in  the  skin  naturally  result  in  a  falling  of  the 
wool ;  at  first  slender ''  tags"  are  noticed ;  the  fleece  assumes  the  condi- 
tion known  as  "flowering;"  it  h)ok8  tufty  or  matted,  and  the  sheep 
pulls  out  portions  with  its  mouth,  or  leaves  tags  on  the  objects  against 
which  it  rubs.  Scabs  fall  and  are  replaced  by  thicker  and  more  adher 
ent  crusts.  The  skin  finally  becomes  more  or  less  bare,  parchment- 
like,  greatly  thickened,  furrowed,  and  bleeding  in  the  cracks.  With 
shorn  sheep  especially  a  thick,  dry,  parchment-like  crust  covers  the 
greatly  tumitied  skin.     Ewes  may  abort  or  bear  weak  lambs. 

^SarcoptcH,  from  the  Greek,  means  that  the  mites  wound  the  flesh. 

^  CkorioptfH  signities  that  the  mites  hide  in  the  skin.  Another  name,  SymbioleSj 
siguihes  that  a  number  of  the  mites  live  together;  and  a  third  name,  Ih-rmaiophagun, 
means  tlixit  the  uiite.s  eat  the  skin. 

'•^Demodex  signifies  that  tbe  mites  have  a  worm-like  bod}'. 


^if 
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Fiu.  2.— Adult  8bc«'p  tick  (a)  and  paparium  {b)  {Me- 
lophagunovinus).  Enlarged.  (Aft«rOHboru,  1896; 
Bui.  No.  5,  Div.  Eutoniolojry,  Dept.  Agr.) 
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rarts  of  hothj  nfevlefh — Wlieii  sfitH^p  are  kept  ill  liir^e  numbers  I  lie 
ubances  tor  inrei'tioii  are  iiatiinilly  greater,  and  the  iliseiise  may  licgin 
on  almost  auy  part  of  the  body.  Generally,  liowever,  it  affects  thr 
parts  which  are  covered  with  wool.  When  tlie  sheep  are  fat  ami  tU^ 
wool  has  a  large  amount  of  yolk,  the  progn»ss  of  tbodiseasi^  maybe  slow; 
usually  beginning  on  tlie  upper  part.of  tbe  body,  witlierH,  and  ba4*k,  it 
extends  slowly,  hut  none  the  less  surely  and  in  ever-inereasin;,^  arcaH, 
to  the  neek,  sides,  tlaiiks,  rninp,  ot<\  In  two  or  three  mouths  the  en  tin? 
bmly  may  be  affected. 

i'ontn(jioH,-^V>ommo\\  8cab  is  exceedingly  contagions  from  one  sheep 
to  tin  other  J  and  may  in  some  eases  show  itself  within  about  a  week 
after  healthy  sheep  have  lieen  exposed  to  infection.  The  contagion 
may  he  direct,  by  contact  of  one  sheep  with  another;  or  indirect,  fix>iii 
tags  of  woo],  or  from  fent^es,  posts,  etc.,  against  which  scabby  shoefi 
have  rubl>ed,  or  from  the  places  wliere  the  sheep  have  l>een  **  bedded 
down."'  One  attat*k  of  scab  does  not  protect  sheep  from  lat^r  attai^ks. 
Trail sniitred  to  man,  sheep  scab  may  produce  a  slight  spot  on  Mie  skin, 
a  potTit  which  is  sometimes  taken  advantage  of  for  the  pnrjKise  of 
diagnosis.  In  case  of  suspected  seal),  one  of  the  crusts  is  bound  lightly 
on  the  jirriL  After  a  short  tiuie  an  itching  sensation  is  felt  and  the  miti»s 
are  Ibnnd  on  the  skin.  Transmitted  to  horses,  cattle,  or  goat«,  common 
sheep  scal>  fails  to  develop. 

ChanvvH  for  rrcot?m/.^<JaseH  (*t'  apparent  spontaneous  re<'<irery  an* 
rare.  Usually  when  proper  metiiods  of  treatment  are  not  mloi)te<l  the 
disease  increases^  leads  to  anaemia,  emaciation,  exhaustion,  and  death, 
and  may  resnlt  in  a  loss  of  from  10  to  80  per  cent  of  the  tlock.  Scab  is 
favored  by  seasons  when  the  wool  is  longest,  and  by  huddling  or  over 
crowding  the  animals;  also  race,  energy,  temj>erament,  age,  st4i.te  of 
health,  lengtli,  lineness,  and  abundance  of  woo!,  and  the  hygienic  con- 
ditions 4if  the  surroundings  iiitlnence  the  fourse  and  termination  of  the 
disease.  Young,  weak,  closely  inbred  animals,  and  those  with  long, 
coarse  wool  will  most  (|uickly  succumb.  Unhealthy  localitien,  damji 
climate,  ami  poorly  ventilated  sheds  favor  the  disease.  Pure  or  mi\e<l 
Merint^  sheep  snccuinb  soimer  than  certain  other  breeds.  The  mortality 
varies  according  to  conditions,  but  is  highest  in  antnmn  and  winter. 
When  owners  are  careless  the  death  rate  may  be  very  high ;  if  untreated 
the  sheep  may  die  in  two  to  three  months.  Hygienic  conditions,  goo<l 
tbotl,  and  cool  dry  atmosphere  tend  to  che<ik  the  disease.  Sheep  sheds 
should  accordingly  be  well  ventilated  and  open  to  light  and  sunshine. 
With  proper  attention  to  hygienic  conditions  and  thorough  dipping, 
a  positive  cure  can  be  guaranteed. 

Vitality  of  the  ptirngitt\^T'i%kmi  from  the  sheep,  the  mites  possess  a 
remarkable  vitality.  It  is  genernlly  stated  that,  kept  at  a  moclerate 
tcmjierature  on  portions  of  scab,  the  adults  may  live  from  four  to 
twenty  days,  but  they  will  occasionally  live  umvh  longer;  e^isea  aro  on 
reconl  where  they  have  lived  three,  four,  or  even  six  weeks  when  «epa* 


I 


SHEEI'    SCAU:    ITR    NATUKK    AND    TUEATIMENT. 

rattnl  from  nbt'ep;  if  tlio  iitmosi>hert*  is  dry  tljey  will  generally  die  in 
about  OftiTii  duys;  Imt  death  is  *>fteri  only  a|)piirt;iit,  for  the  mites  may 
sometimes  be  revived  by  warmth  and  moisture  even  niter  m\  or  eiglit 
weekn;  tlie  fecundated  feotale^  are  espeeially  teniiciouB  of  life.  Vari- 
oaa  rather  coutradietory  8tat€rneiits  may  be  Ibiiiid  reeardiiijj  their 
reaistanee  to  ex»Id :  Kro-^mann  i*tatea  that  they  may  live  at  a  tempera- 
ture of  minus  10-  C  (  +  11"'  K.)  for  twenty-eight  days;  other  authors 
claim  that  the  mites  die  in  two  hoiirnat  47*^  F.;  still  other  authors,  that 
they  die  at  5(P  0.  (VI2-  F.).  They  are  said  to  have  been  kept  alive  in 
eold  water  for  six  ihiys  and  in  warm  water  for  ten  days,  Heveral 
authors  admit,  however,  that  the  parasites  are  usually  killed  by  a  soak- 
ing rain;  tliough  it  i»  claimed  that  in  damp,  dark  stables  they  *'may 
live  for  montlis." 

Experience  has  shown  that  in  some  cases  apparently  healthy  sheep 
have  betiome  infecteil  in  jjlaees  where  no  sheep  liave  been  kept  (or  four, 
eight,  twelve,  or  even  twenty  four  months.  The  t^onditions  unilerlying 
this  infection  are  not  thorouglily  understood.  I'ossibly  some  of  the 
ei:^iiH  have  retained  their  vitality  a  long  time  and  then  hatched  out; 
possibly  the  vitality  i>f  the  fecun<lated  female  ha^  alwo  ]>layed  a  role; 
while  it  is  not  at  all  improl>able  that  an  entirely  new  infection  has 
aecidentally  been  introduced  by  birds  or  other  aidmals.  Certain 
authors  of  high  standing  scout  the  idea  that  birds  ean  introduec  an 
infeetion  of  scab,  l>ut  there  is  no  reason  why  birds  should  not  do  this, 
and  there  are  some  reasons  for  believing  that  tliey  do.  It  has  been 
noticed  on  the  Experiment  Station  of  the  Bureau,  for  instauf^e,  that 
crows  delight  in  perching  on  the  backs  of  scabby  sheep  and  picking  at 
the  scab;  while  so  doing  it  is  only  natural  that  small  tags  o(  wool  would 
adhere  to  their  feet,  and  thus  scatter  scab.  The  ftu^t  that  snails  citug 
to  birds'  feet  and  are  carried  long  distanees  is  too  well  established  to 
need  discussion,  and  it  is  very  probable  that  many  of  the  eases  where 
sheep  are  supposed  to  have  become  infected  with  scab  on  pastures 
which  have  not  been  oceu|ned  tor  one  or  tw*»  years  are  in  reality  cases 
of  flesh  infection  by  means  of  birds.  From  the  data  at  liand,  while  it 
may  be  admitted  that  in  sonje  cases,  uiuler  favorable  conditions,  the 
Tuites  may  live  fr4>m  spring  to  fsdl,  it  is  scarcely  within  the  limits  of 
probability  that  cither  the  scab  mites  or  their  eggs  will  live  through  a 
winter  when  separated  from  the  sheep  and  exposed  to  the  elements. 

All  matters  connect^id  with  the  vitality  of  the  scab  mite  have  au 
important  bearing  in  explaining  <^ases  of  indirect  infection  <m  roads 
over  which  sealiby  shtiep  have  been  driven,  or  in  lieldsand  sheds  where 
they  have  been  kept.  PYom  the  facts  now  at  our  disposal  we  <'an  lay 
down  the  following  important  ru lea: 

(1)  Scabby  sheep  should  never  be  driven  upon  a  public  road;  (2) 
sheds  in  which  scabby  sheep  have  been  kept  should  be  th(»nmghly 
cleaned,  disinl^cted,  and  aire«l,  anil  should  be  left  unused  for  at  leasf 
four  we^kn  ^better  two  months)  before  cleau  sheep  are  placed  in  them; 
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(3)  tieldft  in  wbieb  scabby  sheep  have  been  kept  sLoahl  t^tanil 
at  kmt  four  iceekn  (better  six  or  eight)  before  being  useil  for 
8heep;  (4)  a  drenehitig  niiii  will  tie*|uently  serve  to  disinfe*.^  a  imy^tuns, 
but  it  is  well  t>  wbitewasli  the  ptiHts  against  which  scabby  sh«ep  have 
rubbed.  Even  after  observing  the  precautions  here  given  it  18  uat  iios- 
sihh^  to  jibsolnteJy  guarantee  that  there  will  be  no  reintectioo^  but  the 
probabilities  are  against  it* 

Life  hiaiory  of  the  pamMe, — A  study  of  the  life  history  of  the  scab 
parasite  is  necessary  in  order  to  deternnue  several  iniport^uit  points  **f 
liractical  value,  such  as  the  proiier  time  for  the  second  cli[»|nng,  etc. 

The  female  mite  lays  about  15  to  24  eggt^  on  the  skiu.or  ffintetied  (a 
the  \vo(d  near  the  skin;  a  six-legged  hirva  is  hatched;  tbese  Ifirvi^ 
cast  their  skin  and  beerune  mature;  the  nntes  pair  and  the  fenuiles  liiy 
their  eggs,  atTter  which  they  die.     The  exact  number  of  days  required 
for  eai'h  stage  varies  somewhat,  according  to  the  writings  of  ditTcreui 
authors,  a  fact  which  is  probably  to  be  cxidained  by  individual  varia- 
tion, and  by  theconditnms  uniler  which  theobservationsaTKl  experiaieutd 
were  made.     Thus  Gerlachjn  his  well-known  work  (1857),  estiiuatei 
about  fourteen  to  lifteen  tlaysas  the  peritjd  required  for  a  genenitionof 
miti's  from  the  time  of  pairing  to  the  niaturity  of  the  next  generation* 
He  divides  this  time  as  fnllinvs:   Under  ordiiniry  c4jnditiorm  tlie  egg** 
hatch  in  three  to  four  days,  although  two  anthtjrs  allow  Urn  to  eleven 
days  for  the  egg  stage;  three  or  four  days  after  birth  tin*  six  leggvsd 
larva*  moult  and  the  fourth  pair  of  legs  appears;  this  fourth  pair  is 
always  present  when  the  mites  are  two-thirds  the  size  of  the  a4lult8; 
when  7  to  8  days  old  the  mites  are  mature  and  ready  to  pair;  sevenil 
( t  h  ree  o  r  fo  1 1  r )  d  ay  s  n  r « ^  al  I  o  w  e*  1  fo r  pai  r  i  n  g ;  an  o  t  h  er  g c  n  e  ra  t  i  o  n  o  f  eggs 
may  be  laid  fourteen  to  fifteen  tbiys  after  the  laying  of  the  first  genera- 
tion  of  ii}:gs.     Without  going  into  all  of  the  other  observations  on  lb 
|)oints,  it  may  be  remarked  that  the  egg^  may  not  hatcli  for  six  or  sev 
days;  the  six  legged  larvie  may  moult  when  three  to  four  days  old,  and 
become  mature;  after  pairing  a  second  moult  takes  places,  lasting  four 
to  hve  days;  a  third  moult  follows  immediately,  tht^n  eggs  aie  laid  and 
the  adults  die;  in  some  cases  there  is  a  fourth  ttniult^  but  apparently 
without  any  turther  production  of  ep;;^H,     Accepting  (tcrlach's  estimate 
*»f  fifteen  days  as  an  average  for  each  generation  of  10  females  and  5 
males,  in  tluee  months^  time  the  sixth  genenUion  would  ai>i>0ar  and 
consist  of  alHJut  l,*IOl),(HM»  females  and  .*i(HV*«Mt  amies. 

Several  ju-actical  lessons  are  to  be  drawn  from  these  figures:  First, 
it  is  S(*cn  that  the  parasites  iutirease  very  rajiidly,  so  that  if  scab  is  diB 
covered  m  a  flock,  tlie  (bseased  sheep  should  immediately  be  i84dattHl; 
second,  if  new  sheep  are  placed  in  a  tloek,  they  should  either  tlrat  im 
dijiped,  as  a  pre<'anlie*nary  measure,  or  they  should  at  leiist  be  kept 
8ei>arate  for  st^veral  weeks  to  see  wht^ther  st-ah  dcvchqis;  thtrd»  aince 
the  chances  for  infectiorj  are  very  great,  tlie  entire  flock  »hinild  bt! 
treated,  even  in  case  scab  is  found  only  in  one  or  two  animala;  fuuith^ 
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as  dipping  is  uot  certain  to  kill  the  eggs,  the  sheep  should  be  dipped  a 
second  time,  the  time  being  selected  between  the  moment  of  the  hatch- 
ing of  eggs  and  the  moment  the  next  generation  of  eggs  is  laid.  As 
eggs  may  hatch  between  three  and  seven,  possibly  ten  or  eleven,  days, 
and  q>s  fourteen  to  fifteen  days  are  required  for  the  entire  cycle,  the 
second  dipping  should  take  place  after  the  seventh  day,  but  before  the 
fourteenth  day;  allowing  for  individual  variation  and  variation  of  con- 
ditions, the  tenth,  eleventh,  or  twelfth  day  will  be  the  best  time  to 
repeat  the  dipping. 

(2)   HEAD   8CAK,  BLACK   MUZZLE,  OR  SARCOPTIC   SCAB. 

Head  scab  is  less  frequent  and  less  important  than  body  scab.  No 
case  of  it  has  ever  been  reported  by  the  inspectors  of  this  Bureau,  and 
many  extensive  sheep  breeders  and  professional  sheep  dippers  state 
that  they  have  never  heard  of  a  case. 
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h'Ui.  ;i. — Sheep  louse  (  Tiicho<0 rfi n  s},f,;tnnrp/inlni<):  n.  feiimle;  />,  anteiiim;  c,  d,  <lursal  am!  M<le  view  of 
leg.     Eiiliirged.     (After  <>slH)rn,  ISW;  Bui.  No.  5,  Div.  Kntoinology,  Dept.  Agr.) 

In  this  disease  the  parasites  are  much  smaller  than  the  psoropt  of 
body  scab.  They  are  almost  invisible  to  the  naked  eye,  but  may  be 
seen  with  a  magnifying  glass.  They  are  found  on  the  moist  under- 
surface  of  the  crusts,  and  live  on  the  fluids  of  the  sheep.  They  give 
rise  to  a  violent  itching,  causing  the  sheep  to  rub  and  scratch  their 
heads  and  lick  their  lips;  in  advanced  stages  the  eyes  may  be  partly 
closed,  and  consequently  the  sight  impaired;  breathing  and  even  eat- 
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iu^  nmy  bt*coiii«  diflicult  because  of  the  forraatioo  of  ^nisti*  tuioiniii  the 
iiHHitli  aad  ijostnls.  Small  papiilei^  fonn,  with  mtt  teufccrs;  it**imliy 
the  riibbiii|f  cuus^e.s  them  to  break,  and  they  exude  a  Haki  vvlucli 
liardetig  and  forum  a  scab;  the  Kcubt^j  incresiaing  in  number,  may  riiit 
together;  tht*y  iMu-oiiie  tliicker  and  !iardei\  until  almoe^t  tht^  entire  head 
is  merged  into  onv  onisL  Itubbiii|^  e.au^t'is  the  crusts  to  break;  tin* 
wonndH  heal  and  form  sear^^;  tbe  skin  thickens  and  is  raised  in  fold^ 
ill  which  unicks  appear  and  tram  w hich  there  may  be  bleeding,  Wlitni 
a*!V*ctiiij:  lambs  the  diacmse  may  aswiinie  an  ulrerativcs  eliarac'ter. 

IMrtu  of  hinhj  ttfft*vi€ih — Thiis  form  t*f  wrab  a|»pearM  ou  partH  of  tlie 
body  where  Ihe  wool  is  mmree;  nsually  beginning  about  tii<5  noetrtlt 
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ami  on  the  nppcr  Ii|),  more  rarely  alxait  the  eyes  and  ears,  it  spreads 
to  tJir  clieeks,  eyes,  Inreliead,  and  nnder  the  Jaws;  in  severe  eascis  it 
nia>  extend  to  (he  brlly,  rr(>nl  le.us,  kners,  Ikk-Us,  and  pasterns.  ('oars<' 
dry  wool  laNors  it  more  than  line  oily  wool.  The  line  brtween  thi'  dis- 
eased and  the  hralthy  si;iii  is  quite  sharply  drlined. 

('onf(i(/ion. —  Head  scab  is  r(nita<^ions  Ironi  sheep  to  sheep,  from  sheep 
to  .m>ats,  and  rarely  trom  sherp  to  man:  whrii  transnntted  Ironi  sheep 
to  Inn ses. cat t  jr.  and  doi^s  the  disease  remaiir^  local  ami  does  iu)t  s|n('a«l. 
Head  scab  is  also  contagions  I'rom  uoats  to  >lieei».  \'ibor<Li:  states  that 
the  sarcoptic  seal)  ol'  pi^s  is  coida^ioiis  to  sheep,  bnt  this  is  denied 
by  Am  Paeh.  (Jhabeit  maiiitaiiHMl  that  sarcoptic  seal)  of  dogs  is  trans- 
missible to  sheet),  bnt  this  is  donbtfnl. 
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Chances  for  recovery, — Uead  scab  can  be  easily  treateil  if  taken  in 
time,  but  if  neglected  it  will  cause  inflammation  of  the  eyes  and  exten- 
sive alterations  in  the  skiu,  and  will  prevent  the  sheep  from  fattening. 

(3)    FOOT  SCAlt,    OK   C'HOKIOITIC   SCAB. 

Foot  scab  is  rare,  if  x)resent  at  all,  in  this  country,  but  a  number  of 
teases  have  recently  been  re[)orted  from  England.  It  is  not  imi)ossible 
that  some  of  the  cases  supposed  to  be  foot  rot  are  in  reality  foot  scab. 

The  minute  parasites,  which  are  much  smaller  than  those  of  common 
scab,  cause  an  intense  itching,  which  leads  the  sheep  to  stamp  their  feet 
and  scratch  and  bite  the  infected  parts.  There  is  a  reddening  of  the 
skin,  followed  by  scaling,  and  later  by  the  formation  of  yellowish  white 
crusts;  the  crusts  thicken,  cracks  may  form  in  the  folds  of  the  pas- 
terns, and  the  legs  may  become  quite  unsightly. 

Partu  of  the  body  affected. — The  disetise  appears  on  the  feet  and  legs, 
spreading  slowly  to  the  upper  parts  of  the  legs  and  the  adjoining  parts 
of  the  body,  scrotum,  or  udder. 

Contagion. — This  disease  is  contagious  from  sheep  to  sheep,  but  not 
so  actively  as  common  scab. 

(4)   FOLLICULAR  SCAB,   Oil   DBMODKCTIC   SCAB. 

The  glands  of  a  sheep^s  eyelids  are  occasionally  infected  with  a  fourth 
kind  of  microscopic  mite,  which  is  elongate  and  much  like  a  worm.  It 
has  been  recorded  but  a  few  times,  and  for  the  present,  at  least,  is  of 
no  importance  to  the  American  sheep  raiser. 

CONDITIONS   WHICH   MAY  BE   MISTAKEN  FOR  SOAB. 

Any  parasite  or  condition  which  causes  an  itching,  and  thus  leads 
the  sheep  to  scratch  themselves,  or  any  abnormal  condition  of  the  skin, 
may  be  temporarily  mistaken  for  scab;  but  if  the  rule  is  held  in  mind 
that  no  scab  is  possible  without  the  presence  of  the  specific  parasites, 
it  will  be  easily  determined  whether  scab  is  present  or  not.  The  fol- 
lowing are  the  more  important  cases  to  be  considered: 

(1)  lichimj  due  to  other  parasites,  such  as  the  common  ^^sheep  tick," 
true  ticks,  and  lice,  may  be  distinguished  from  scab  by  finding  the 
panisites.  The  dipping  used  for  treating  scab  will  also  kill  sheep  ticks 
and  lice. 

(!i)  Lnflanimaiion  of  the  sebaceous  <jlands. — This  may  be  mistaken  for 
common  scab.  It  appears  most  frequently  in  autumn.  There  is  a 
severe  itching,  the  skin  is  red  and  sensitive,  and  is  covered  with  a 
strong-smelling,  yellowish,  viscid  yolk;  tufts  of  wool  may  be  shed.  It 
may  be  cured,  after  shearing,  with  any  starchy  lotion. 

(3)  Rain  rot. — In  rainy  weather  an  eruption  may  appear  on  the  skin 
which  might  be  mistaken  for  scab.  There  is,  however,  no  parasite 
l)reseut;  itching  is  absent,  and  the  trouble  disappears  when  dry 
weather  comes. 
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THE  TUKATMENT  OF  SCAB, 

III  the  t'uiTjjoiu^^  tliseussHJti  iitteiitioii  has  been  t-ulleii  t<>  the  n 
of  keeiiiiijj;:  whecp  iiutler  inuper  liygieiiie  coiiilititmg.  That  alone^  thoQjrk 
ui'  iiiiiHvrlaiH'e  in  <'niiiiei*ti(>ii  with  tlie  Hobject  of  treatutt^iil^  c*}iii  not  Ih^ 
lelie^l  upon  to  cure  scab,  Thi'  i»nly  rational  treiituieut  eoti.Hi.st^  jti  umtig 
some  external  application  which  will  kill  the  panisites.  Foruierly  mod 
k'iiirs  were  <iiven  internally,  und  even  within  a  few  years  past  it  had 
been  claimed  that  feediu^ij  sulphur  to  sheep  will  cure  tb©  flisease.  The 
statenient»  re^^urdingf  sulphur  were  such  as  to  lead  us  to  try  the  exfier 
imeut,  which,  however,  was  soon  abandoned  as  uiiauccessfuK  Tlio 
external  application  of  Kcab  cures  is  in  varitais  ways  made  known  jm 
hand  dressinij,  liaiid  tearing,  spotting,  jmuring,  smearing,  iind  dipping. 
or  these  methods,  dipping  is  by  iar  the  most  satisfactory. 

Hanj>  Ai'i'Ln  ations, 

III  ease  of  head  scab,  or  in  light  ea.ses  of  foot  scab,  hand  applicattoiia 
may  be  resorted  to,  and  will  frequently  siiDice.     A  nonpoi^ououH  oiiit- 
meut  may  bi-  made  by  taking  I  ounces  of  oil  of  turpentine,  6  oiifiee.s  of 
tlowers  of  sulplinr,  ami   1   pound  of  bird.     Mix  the  ingredients  at  a 
gentle  lieat,  and  rub  in  well  with  the  hands  or  with  a  bruah,  at  the 
same  time  breaking  the  crusts.     The  simple  sul]jhur  ointment  may  be 
made  of   I  part  of  sulphur  and  4  parts  of  lard;   one  four! fi    [lart  of 
mercurial  ointjuent  may   be  added.     Few   remedies  are  so  nsefiil  in 
mange  in  <logs,  ringworm^  and  other  itching  coiui>laints  as  sulphur 
iodide,  and  it  may  well  be  given  a  trial  on  hea*!  seab.     It  is  preparetl 
as  follows;  Mix  in  a  nonmetallie  vessel,  as  a  porcelain  mortar,  4  (Mincer 
of  iodine  with  1  ounce  of  sublimeil  sulphur,  gently  heating  the  mixture 
until  it  litiuetiea;  the  red-browu  liquid  upon  ctM)ling  becomes  a  gray- 
black  crystalhne  mass,  insoluble  in  water,  but  snhible  in  glyceriue  ami 
fats,  with  S  01"  10  i>arts  of  which  it  is  mixed  fc»r  ointments  or  ItnimcutA. 
An  ointment  of  liowers  of  sulphur  and  earbolated  vaseline  wouhi  alna 
probably  giwa  good  results.    tJne  author  advises  kn-  head  scab  and  frnit 
8cal>  a  mixture  <'onsisting  of  1  part  of  mercurial  ointnimt  and  11  parts 
of  sulphur  ointment.     Foot  scab  and  head  scab  would  also  probably 
respond  to  treatment  with  the  various  dii^s  used  for  cojumon  scab. 

Hand  flressingis  not  recommeutled  for  common  scab;  in  fju^t,  it  must 
tje  looked  upon  as  directly  responsible  for  a  considerable  ammmt  of  tb© 
disease,  since  it  is  too  often  relied  upon  to  cure  the  disease,  while  in 
reality  it  is  only  a  palliative*  The  only  condition  under  which  hand 
dressings  can  be  advisetl  is  in  case  scab  is  discovered  in  cue  or  two 
sheep  of  a  tloek  during  severe  winter  weather,  when  dipping  would  be 
impracticable.  In  that  event,  the  infected  sheep  shouhl  be  iminedtati^iy 
isolated  from  the  tlock;  and  they  might  be  h:nMl  rlressed,  if  desired,  in 
Older  to  hold  the  disease  in  (;heck.  It  can  not  l>c  too  strongly  insisted 
upon  that  '^ pouring,'' ''  spotting,"  et/C..  are  only  exiiensive  and  tem|jorJ3E* 
iug  methods  of  dealing  with  scab. 
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*^ri>iiririf:'' is  done  Jis  folldws:  Part  the  wool  on  the  buck  by  lunk- 
lug  u  furrow  wifli  the  finger  from  the  lieiui  to  the  tiiilj  furrows  are  also 
iiuule  along  the  shoulders  autl  thiglns  to  the  leg.s,  aiitl  on  the  sides;  pour 
the  ointment,  or  dip  iti  these  farrows.  A  still  better  plan  is  to  ])oiir  tbe 
warm  dip  from  a  eol!ee|H>t  or  teapot  dir^^etly  on  the  aQ'ected  parts, 
rubbiii^^  it  well  in  with  the  biunJ,  a  linish,or  a  eoroeob.  It  must  be 
repeated  for  emphasis,  however,  that  sneli  treatment  ean  not  be  relied 
upon,  and  should  be  used  only  in  emergency  ceases  when  dipping  is 
impriK'tieable. 

A  merrurial  ointment  may  be  made  as  follows:  (A)  dissolve  1  pound 
of  resin  in  one-half  pint  of  oil  of  turpentine;  (B)  mix  1  pound  of  mer- 
enrinl  ointment  with  b  pounds  of  lard,  with  gentle  beat,  and  ((')  when 
eool  mix  the  two  eompounils,  A  and  13.  It  should  be  remembered  that 
niereiuial  ointments  are  not  unattended  with  danger,  ami  on  thin 
an'ount  it  is  better  to  prepare  a  small  amount  of  dip  and  pour  it  on  the 
atfected  part  as  described  above. 

By  far  the  most  rational  and  satisfactory,  and  tbe  cheapest  method 
of  earing  scab  is  by  dipping  the  sheep  in  some  liquid  whieb  will  kill 
the  parasites.    T!ie  dipping  process  is  as  follows: 

(1)  Select  a  tlip  cnntaining  sulphur.  If  a  [jrepared  "dip"  is  used 
which  does  not  contain  sulphur,  it  is  always  saft^r  to  add  about  Bii 
pounds  of  sifted  Howers  of  sulphur  to  every  HX)  gallons  of  water, 
especiiilly  if,  jd'ter  dipping,  the  sheep  Iiave  to  be  returned  to  tlie  old 
pastures. 

(2)  Shear  all  the  sheei>  at  one  time,  and  immediately  after  shearing 
cfmtinc  them  to  one  half  the  farm  for  two  to  four  weeks.  Many  persons 
prefer  to  dip  immeili^itely  after  shearing. 

(ii)  At  the  end  of  this  time  dip  every  sheep  (and  every  goat  also,  if 
tbere  are  any  on  the  farm). 

(4)  Ten  days  later  di[>  the  entire  flock  a  setMmd  tinu\ 

(5)  After  the  second  dipping,  place  the  dock  on  the  portion  of  the 
farm  fn)m  which  they  have  been  excluded  during  the  previous  four  or 
five  weeks. 

(6)  Use  the  dip  at  a  temperature  of  100^  to  IKP  F, 

(7)  Keep  e;vch  sheep  in  the  dip  tor  two  ujinutes  by  the  watch— do  not 
guess  ut  the  time — and  duck  its  head  at  least  once. 

(S)  Bccarcfnl  in  dipping  rams,  as  they  are  more  likely  to  be  over- 
come in  the  dip  than  are  the  ewes. 

(9)  Injury  may,  however,  result  to  pregnant  ewes,  whieb  must,  on  this 
account,  be  carefully  handled.  Some  farmers  arrange  a  stage,  with 
sides,  to  hold  the  pregnant  ewes,  which  is  low^ered  larefully  into  the 
vat,  and  raise<I  after  the  pro[)er  time. 

(10)  In  case  a  patent  or  pniprietary  dip,  especially  an  arsenical  dip, 
is  used,  the  directions  given  on  the  package  should  be  carried  ont  to 
the  letter. 
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Choice  of  a  Preparation  for  Dipping. 

Numerous  diflferent  sbeep  dips  are  recommended  by  varioas  parties, 
and  undoubtedly  many  of  tbem  are  efficacious;  few  cau  be  named 
which  8ome  persons  do  not  consider  far  superior,  and  other  persons 
consider  far  inferior  to  all  other  dips  known;  few  can  be  foand  which 
have  net  cured  cases  of  scab,  and  probably  none  can  be  named  with 
which  failures  have  not  been  reported.  Under  these  circumstances 
the  fanner  should  not  be  deceived  by  exaggerated  statements  in  either 
extreme;  he  should  recall  that  it  lies  in  the  business  interest  of  the 
manufacturers  of  every  i)roprietary  or  patent  dip  to  advertise  their 
own  particular  mixture  in  every  way  possible,  but  that  too  often  these 
merchants  pursue  the  method  of  deprecating  the  use  of  homemade 
dii)S  as  "dangerous,"  "ineffective,''  "liable  to  produce  bloo<l  [>oisoning,'' 
etc.,  and  of  citing  the  accidents,  failures,  and  dangers  of  other  propri- 
etary mixtures  rather  than  of  giving  exact  and  reliable  statements 
regarding  the  successes  of  their  own  compounds. 

PROPKIETARY   ARTIdJCS. 

The  Department  can  not  properly  advertise  or  recommend  the  use  of 
any  dip  which  is  made  from  a  se<iret  formula.     It  can  not  be  said  that 
no  such  preparation  has  any  value  as  a  scab  cure,  or  that  such  dips 
have  never  met  with  any  success,  for  that  would  be  a  misrepreseutatiou 
of  facts.     The  farmer  should,  however,  know  the  composition  of  tlie 
material  he  is  using.    If  he  desires  to  use  a  ready-made  dip,  let  him 
inform  himself  of  its  exact  nature  in  order  to  prevent  impositions  and 
guard  against  dangers.     He  would  do  well  to  refuse  to  purchase  any 
prepared  mixture  which  does  not  bear  on  each  package  a  printed  state 
ment  of  the  ingredients  and  their  proportions,  which  the  manufacturer 
guarantees  are  to  be  found  in  that  packsige;  he  would  also  do  well  to 
avoid  any  compound  which  irresponsible  parties  advertise  as  "the 
only  sure  cure  for  scab,"  etc.     Proprietors  thus  advertising  are  either 
showing  gross  ignorance  of  the  history  and  nature  of  scab,  and  hence 
are  not  to  be  taken  as  advisers,  or  they  are  intentionally  misrepresent- 
ing establislied  facts. 

In  case  of  more  than  one  proprietary  article,  it  seems  quite  clear  from 
the  circulars  and  advertisements  distributed  by  the  manufacturers  that 
the  firms  have  liad  little  or  no  practical  experience  with  scab,  and  that 
the  extravagant  claims  set  forth  by  them  for  their  mixtures  are  little 
less  than  artful  methods  of  advertising,  rather  than  statements  based 
ui)on  any  tests  or  experiments.  Good  examiiles  of  worthless  or  almost 
worthless  dips  fire  citcul  by  Bruce,  who  quotes  the  treatment  of  80,021 
cases  of  scab  with  Allen'' h  Specijic,  with  not  a  single  case  of  cure  I 
Hayes's  ISpeciJic  cured  i^^lbb  cases  and  failed  in  80,931  cases! 

srccEss  WITH  iiomkmadk  dips. 

While  a  remedy  should  not  be  condemned  simply  because  it  is  pr^ 
pared  ready  for  use — for  it  may  be  frankly  admitted  that  there  are  soiizzs 
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excellent  proprietary  compounds — the  value  of  homemade  dips  must  be 
insisted  upon,  and  attention  is  called  to  the  fact  that  it  was  almost 
entirely  through  homemade  mixtures  that  scab  was  eradicated  from 
certain  of  the  Australian  colonies,  and  that  year  after  year,  in  the 
reports  of  the  scab  inspectors  of  Capetown  Colony,  the  first  and  third 
places  are  accorded  to'  homemade  dips,  while  second  place  is  accorded 
(with  some  qualification)  to  a  secret  remedy.  In  this  connection  the 
following  significant  remarks,  made  in  1892  by  the  chief  inspector  of 
stock  in  Queensland,  will  be  of  interest:  * 

Oar  AiiHtralinn  experience  of  tobacco  and  snlphnr  and  of  lime  and  Rulphur  as  the 
only  effectual  means  of  curing  scab  is  such  that  at  the  stock  conference  held  in 
Sydney  in  1886,  and  again  in  Meli)Ourne  in  1889,  attended  by  the  chief  and  Govern- 
ment veterinarians  of  all  the  colonies,  it  was  on  both  occasions  decided  that  none 
but  these  two  dips  be  recognized  in  the  colonies,  and  this  has  now  been  embodied 
in  regulations  under  the  ''Stock  disease  acts''  of  all  the  colonies. 

The  stamping  out  of  scab  in  these  colouies  has  been  more  retarded  by  venders  of 
patent  dips  than  by  any  other  cause;  hence  the  determination  of  the  governments 
of  all  the  colonies  to  forbid  the  use  of  any  specific  except  tobacco  and  sulphur  or 
lime  and  sulphur  for  scab  or  for  the  (precautionary)  dressing  of  imported  sbeep 
while  in  quarantine. 

In  view  of  the  more  or  less  frequent  statements  that  scab  was  eradi- 
cated from  the  English  colonies  by  killing  the  scabby  sheep  or  by  the 
use  of  prepared  dips  it  may  be  well  to  say  that  these  statements  are 
erroneous.  "  It  is  true  an  act  was  passed  in  New  South  Wales  about 
1851  compelling  the  slaughter  of  scabbed  sheep,  and  a  few  remaining 
straggling  flocks  were  destroyed  under  that  act,  but  later,  on  the  reap- 
X>earance  of  scab  in  that  colony  in  1863  by  infection  from  Victoi-ia,  the 
act  was  repealed,  and  the  whole  of  the  scabbed  sheep,  about  400,000, 
were  completely  cured  by  means  of  tobacco  and  sulphur.'^  ■ 

IMPORTANCB  OF  PROPER  USE  OF  DIP. 

Whatever  dip  is  selected,  the  farmer  should  not  forget  that  there 
are  two  ways  of  using  it.  One  way  is  to  prepare  and  use  it  in  accord- 
ance with  the  directions  given ;  the  other  way  is  to  attempt  to  economize 
time,  labor,  or  money  by  using  it  in  weaker  proportion  than  advised,  by 
hurrying  the  sheep  through  the  swim,  or  by  later  placing  the  dipped 
sheep  under  unfavorable  conditions.  If  the  former  method  is  adopted 
with  any  of  the  established  dips,  the  treatment  ought  to  be  followed 
with  favorable  results;  if  the  latter  method  is  adopted,  the  farmer  him- 
self must  assume  the  responsibility  of  failure,  no  matter  what  remedy 
he  decides  to  use.  Every  farmer  should  therefore  remember  that  when 
he  has  decided  upon  the  dip  he  is  to  use  his  work  has  only  begun ;  to 
use  it  properly  is  fully  as  important  as  to  use  a  dip  at  all. 


1  Statement  made  by  P.  A.  Gordon,  chief  inspector  of  stock,  Queensland. 
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Choice  of  a  Preparation  for  Dipping. 

Numerous  different  Hheep  dips  are  recommended  by  various  parties, 
and  undoubtedly  many  of  tbem  are  efficacious;  few  can  b<*.  named 
wbich  some  persons  do  not  consider  far  superior,  and  otber  persons 
consider  far  inferior  to  all  otber  dips  known;  few  can  be  found  which 
have  net  cured  cases  of  scab,  and  probably  none  can  be  named  with 
wbich  failures  have  not  been  reported.  Under  these  circumstances 
the  fanner  should  not  be  deceived  by  exaggerated  statements  in  either 
extreme;  he  should  recall  that  it  lies  in  the  business  interest  of  the 
manufacturers  of  every  proprietary  or  patent  dip  to  advertise  their 
own  particular  mixture  in  every  way  possible,  but  that  too  often  these 
merchants  i)ursue  the  method  of  deprecating  the  use  of  homemade 
dii)s  as  ^'dangerous,"  "ineffective,"  "liable  to  produce  blood  i>oisoning," 
etc.,  and  of  citing  the  accidents,  failures,  and  dangers  of  other  propri- 
etary mixtures  rather  than  of  giving  exact  and  reliable  statements 
regarding  the  successes  of  their  own  compounds. 

i'ropkiktary  articles. 

The  Department  can  not  properly  advertise  or  recommend  the  use  of 
any  dip  which  is  made  from  a  se<;ret  formula.     It  can  not  be  said  that 
no  such  preparation  has  any  value  as  a  scab  cure,  or  that  such  dips 
have  never  met  with  any  success,  for  that  would  be  a  misrepreseutatiou 
of  facts.     The  farmer  should,  however,  know  the  composition  of  the 
material  he  is  using.    If  he  desires  to  use  a  ready-made  dip,  let  him 
inform  himself  of  its  exact  nature  in  order  to  prevent  impositions  aud 
guard  against  dangers.     He  would  do  well  to  refuse  to  purchase  any 
prepared  mixture  which  does  not  bear  on  each  package  a  printed  state 
ment  of  the  ingredients  and  their  proportions,  which  the  manufacturer 
guarantees  are  to  be  found  in  that  package;  he  would  also  do  well  to 
avoid  any  compound  which  irresponsible   parties  iidvertise  as  ^Hhe 
only  sure  cure  for  scab,"  etc.     l^roprietors  thus  advertising  are  either 
showing  gross  ignorance  of  the  history  and  nature  of  scab,  and  hence 
arc  not  to  be  taken  as  advisers,  or  they  are  intentionally  misreprescut 
iiig  established  facts. 

In  case  of  more  than  one  proprietiiry  article,  it  seems  quite  cle^ir  from 
the  circulars  aud  advertisements  distributed  by  the  manufacturers  tbat 
the  firms  have  had  little  or  no  practical  experience  with  scab,  and  tbat 
the  extravagant  claims  set  forth  by  them  for  their  mixtures  are  little 
less  than  artful  methods  of  advertising,  rather  than  statements  based 
ui)on  any  tests  or  experiments.  Good  examples  of  worthless  or  almost 
worthless  di])s  are  cited  by  Bruce,  who  quotes  the  treatment  of  80,021 
cases  of  scab  with  Allen^s  t^pecific^  with  not  a  single  case  of  cure! 
Hayesh  Specific  (jured  iy^lbb  cases  and  failed  in  80,931  cases! 


^^Wh 
mred 


srccKss  WITH  iiomkmadk  dips. 

While  a  remedy  should  not  be  condemned  simply  because  it  is  pre- 
ready  for  use — for  it  may  be  frjinkly  ivdmitted  that  there  are  some 
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excellent  proprietary  eonipooDds— tlie  value  of  bonieuiJide  dips  nmst  be 
iusLsted  upon,  and  attention  is  called  to  tbe  faet  tliat  it  was  almost 
entirely  tijrougli  Uotneniade  ndxtnrea  that  scab  was  eradicated  fhmi 
certain  of  tbe  Australian  colonies,  and  that  year  aft^r  year,  in  the 
reiHirts  of  the  scab  inspectors  of  Capetown  Colony,  the  lirst  and  third 
jdaces  are  accorded  to  homemade  dips,  whiles  second  plaee  in  accorded 
(with  some  qnalitication)  to  a  secret  remedy.  In  this  connection  the 
followin-,^  significant  remarks,  made  in  1892  by  the  chief  inspector  of 
stock  in  Queensland,  will  be  of  interest:  • 

Our  Ai»Hti  alhm  (iApiTlciico  of  tobacco  ami  siilpliiir  litnl  nf  Ihiio  sitid  Rtilplmr  an  tli© 
only  effi^ctiiJil  meiitiij  of  fiiriiijij  scab  la  amii  tbut  at  tin*  Ktork  conferc^nro  liebl  in 
Hythiey  m  I?*H»i,  ami  aj^ain  jn  Mt^lboitruo  in  188H,  att<*ndRcl  by  tb©  thief  aii*l  tinveni- 
iiieiit  vetrrtijariiiiLs  nf  all  thi\  I'olonios,  it  wan  mi  botli  ocraHJoni!  deeidt'd  that  uoao 
Init  tijrso  two  dips  b<3  re  cognize"  I  in  tin*  colon  if^s^  and  thin  baa  inns  breu  toibodiud 
iti  ro;;itlation8  niider  tbe  **  Stock  dirtcasr  at'ts"  ot^  all  tlio  ridoinL-w. 

Tbi^  Htftrupirifj  out  of  scab  in  tbenr  colonies  lia>*  bi-i'ii  nmri*  rotMidcd  by  venders  of 
patent  tUytn  than  by  aaj  otborcaiin©;  bene©  tbe  drtiinnination  of  ttie  ^ov<^rnm«nt8 
of  all  thu  colouies  to  forbid  the  nso  of  any  sprodir  i«xi'ti})t  Udiarco  and  Htilpbiir  or 
lini©  ami  Kiilpbur  for  wcab  or  for  tbe  (prccJinttonary)  dref*«iu;;  of  inij^orltsd  «lje«p 
while  in  f|aarantine. 

In  view  of  tbe  more  or  les8  freijin^ot  statemetits  that  »cab  was  eradi- 
cated from  the  Enj^ltHh  cohnnes  by  killing;"  tbe  scabby  sbe©i)  or  by  the 
use  of  iireparcd  dips  it  tiiay  be  well  to  say  that  these  statements  are 
errooeons.  »*  It  is  trne  an  act  was  passed  in  New  Sontli  Wales  abotit 
TSfj I  compelling  the  si an*?ht€r  of  scabbed  sbcep,  and  a  few  remaining 
stra^rglinj:^  flocks  were  destroyed  nuder  that  act,  but  later,  on  llii^  reap- 
pi'arance  of  scab  in  that  colony  in  is^i  by  infection  from  Victmia,  tbe 
act  was  repealed,  and  tlie  whole  of  the  seabbed  sheep,  aliont  4(J(i,001>^ 
were  completely  cured  by  means  of  tobacr-o  and  sulphur."' ' 

IMIM)UTANCK   OF   PUOPER   USE   OF    DIP. 

Whatever  dip  is  selected,  the  farmer  shonhl  not  forget  that  there 
are  I  wo  vrays  of  using  ft*    One  way  is  to  pre()are  and  use  it  in  accord- 

aTK'C  with  tbe  directions  given ;  the  other  way  is  to  attettipt  to  economize 
time,  labor,  or  money  by  using  it  \n  weaker  piofMirtttm  than  advised,  by 
hurrying  the  sheep  thmngb  the  swim,  or  l*y  later  placing  the  dit>ped 
slieep  under  nnfsivoralde  conditions.  If  the  former  method  is  adoijted 
with  any  of  the  established  dips,  the  treatment  ought  to  be  follo^Ted 
with  favorable  results;  if  tbe  latter  rtiethod  is  adopted,  tbe  farmer  him- 
self must  assume  tbe  responsibility  of  failure,  no  nmtter  what  remedy 
he  decides  to  use.  Every  farmer  should  therefore  remeniljer  that  when 
be  has  decided  upon  the  dip  he  is  to  use  his  work  has  only  begun;  to 
use  it  properly  is  fully  as  important  as  to  use  a  dip  at  alL 
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PRELIMINARY  QUESTIONS  IN  CHOOSING  A  DIP. 

The  homemade  dips  which  are  most  commonly  used  have  either 
tobacco  or  salphur  as  their  basis,  while  the  prepared  dips  contaiD 
tobacco,  sulphur,  arsenic,  carbolic  acid,  etc.,  as  curative  agents. 

In  selecting  a  dip  several  points  should  be  considered :  First  of  all, 
the  question  of  expense  will  naturally  arise;  next,  the  question  as  to 
whether  or  not  scab  actually  exists  in  the  flock  to  be  dipped,  or  whether 
or  not  the  dipping  is  more  of  a  precautionary  matter,  or  for  the  sake 
of  cleansing  the  animal's  skin.  .The  facilities  at  hand,  the  setback  to 
the  sheep,  and  the  length  of  the  wool  are  also  matters  for  consideration, 
as  well  as  the  pastures  into  which  the  dipped  sheep  are  to  be  placed. 
Notwithstanding  statements  to  the  effect  that  a  given  dip  can  be  used 
under  all  conditions,  the  above  questions  are  evidently  important. 

Rrpense. — In  estimating  the  expense  one  should  consider  not  only 
the  actual  outlay  for  the  ingredients  of  the  ooze,  but  the  cost  of  fuel 
and  labor,  the  injury,  if  any,  to  the  sheep,  and  the  liability  of  not  curiug 
the  disease.  It  is  much  more  economical  to  use  an  expensive  dip  and 
cure  scab  than  it  is  to  use  a  cheap  dip  and  fail  to  cure  it.  To  illustrate 
with  a  well-known  homemade  dip:  A  limeandsulphur  dip  may  be 
made  in  ten  to  thirty  minutes,  with  but  little  fuel  and  little  labor,  which 
may  or  may  not  cure  the  disease,  and  which  will  surely  do  great  injury 
to  the  wool;  or  a  limeandsulphur  dip  may  be  made  in  several  hours' 
time,  at  the  expense  of  considerable  fuel,  labor,  and  patience,  which  can 
be  relied  upon  to  cure  scab,  and  which  will  do  little  or  no  injury  to  the 
wool.  The  first  dip  is  cheap,  but  not  economical;  the  second  dip  is 
more  expensive,  but  more  economical. 

Does  scab  exist  in  the  flock  f — Every  farmer  should  ask  himself  this 
question  before  he  selects  his  dip.  If  scab  does  not  actually  exist  and 
the  wool  is  long,  the  dipping  in  this  case  simply  being  a  matter  of  pre- 
caution, it  is  best  not  to  select  a  dip  containing  lime.  The  use  of  the 
lime  and-sulphur  dips  is  therefore  not  advised  simply  as  precautionary 
dressing  for  healthy  long  wooled  sheep.  On  the  contrary,  the  use  of 
any  dip  containing  lime,  as  a  precautionary  measure,  should  be  avoided. 

The  facilities  at  hand  for  preparing  dip. — If  fuel  is  very  scarce,  so  that 
it  is  impracticable  to  boil  the  mixture  for  at  least  two  hours,  the  lime- 
and-sulphur  dips  should  not  be  selected.  A  tobaccoand-sulphur  dip, 
as  well  as  many  of  the  better  proprietary  dips,  can  be  made  without 
the  necessity  of  lengthy  boiling,  and  should  be  given  preference  when 
ever  facilities  for  boiling  are  not  at  hand. 

The  length  of  the  tcool. — See  remarks  upon  this  subject  in  discussion 
of  lime  and  sulphur,  page  20. 

The  pastures. — In  case  it  is  necessary  to  place  the  dipped  sheep  on 
the  same  pastures  they  occupied  before  being  dipped,  it  is  always  best 
to  use  a  dip  containing  sulphur.  If  a  proprietary  dip  is  selected  under 
those  circumstances,  it  is  suggested  that  sulphur  be  added,  about  1 
pound  of  flowers  of  sulphur  to  every  6  gallons  of  dip.    In  catse  it  is 
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p088ih!e  to  utilize  (Vesli  pastures  after  dippinfi:*  the  use  of  suljilmr  is  not 
so  ueceBsary,  but  is  iilways  iidvisable.  The  object  in  iisin^^  sulphur  is 
to  plaee  in  tlie  wool  a  miiterial  wliicli  will  not  evniiornte  ijoickly,  but 
will  remain  there  for  a  loiitiei'  i>eriod  of  time  Lliau  the  scab  [)arasites 
ordinarily  remain  aliv#^  away  from  their  hosts.  By  doing  this  the  sheep 
are  protected  agaiuBt  reinfection. 

Kinds  ov  Dips. 

Sulpluir  is  one  of  the  oldest  known  rc^niedies  for  8eii1u  its  use  dating 
back  to  Cobunelhi  in  the  early  puit  of  the  Christian  era.  As  a  srab 
eradieat4jr.  it  niu^st  be  phiced  among  the  best  Hubrttances  at  our  disposal. 
It  is  rme  of  the  ronstituents  of  eertaiu  proprietsiry  di]m,  but  its  use  to 
the  tarmt^r  is  best  known  in  the  tobat^co-arubsulphnr  ili[v  and  in  thi*  lirne- 
and  sulphur  dip.  These  homemade  ndxtures  are  the  two  dips  which 
have  played  the  most  important  roles  in  the  eradication  of  scab  from 
certain  l^ilnglish  colonies,  and  their  use,  especially  the  use  ttff  well  an  the 
abuse  of  lime  and  sulpliui%  is  quite  extensive  in  this*  country. 

THK  TODAC^O-ANIVSTLrUlJK  \HV. 

The  formula,  as  given  here  and  as  adofded  by  the  New  South  Wales 
sanitary  authorities,  appears  to  have  first  been  proposed  in  1854  by 
Mr.  John  Rutherford.  Hegarding  its  succesa  in  Australia,  l>r.  Bruce, 
rhief  insiK'ctor  of  sheep  for  New  South  Wales,  makes  the  following 
stateuK'nts: 

(hi  Hie  HopkinH  TIUl  Station  Mr.  Rntlir»rforcl.  with  two  flreeflingH  cjf  these  in^odi- 
MitH,  then  cured  over  ri2jMM|K!ieei»  wlutli  had  be«m  iiifecteil  for  ei|?hte©ii  iiiDotbH;  uiid 
lie  nlwri  pnbuequeutly  rured  with  two  dippiDji^ft  the  sbeep  oti  Mount  lyjiiis  Statioii| 
where  thoy  were  in  i*  most  wretclied  Htnt*',  and  bad  been  scabby  for  luore  tbiin  tliie© 
years^  uod  thsit,  too,  in  btitb  eaften,  witbniit  destroying  ii  single  burdJe  t>r  yard  or 
TCDiovin;;  any  of  tlie  nlie^^p  frmn  their  old  rtina. 

Since  then  inilliona  of  m  nldjy  Hbeep  biive  bni'ii  pcrinuiieiitly  enred  in  Vletorta  iu 
tbe  Aanie  way«  an^l  In  South  Aimtralia  and  New  South  Walen  bnntlreda  of  tbonHandn 
of  Hcabhy  Hhocp  have  a1»ft  been  pb'ii!i»i-d  with  t^dmeeo  and  iiiilphtir«  In  f:iet,  this 
drcdHing  b;iH  tlio  eroelit  of  bavin k  eradieiitf  d  Hcah  from  tbr  tloeka  of  both  the  latter 
ccdonieSt  and  there  are  ^ood  groniidn  for  ansea  ting  that  Inid  tbin  remedy  not  betni 
km^vvn  and  UH«d  neither  colony  would  he^  ua  they  both  are  now,  alnnmt  entirely  free 
froiii  tbe  Hfonrjje.  Jnd^ini^  therefore  fron*  tbe  experience  of  tbe  three  eolonies, 
there  is  no  rnedicanjent  or  speciJic  >  et  known  [bSKlJ  tbjit  can  be  eom]jared  with 
t,f)bneeo  anil  snlpbiir  im  a  thoronj^b  and  taatin^;  *  iire  for  scab  in  nheep. 

The  proportions  adopted  by  lluthertVird,  and  Jifterwards  made  oilifial 
by  the  scab  sanitary  authorities,  are; 

Tobacco  leaver, ,,-..... ..., ponnd , .     1 

Fltiwons  of  srdpbnr .-..do,...     1 

Water gallons  „  '6 

Thti  advantage  of  this  dip  lies  in  the  fact  that  two  of  the  best  sc^ab 
reaiedie»,  iiainely,  tobaeco  (nicotine)  and  sulphur,  are  used  together, 

*  The  original  formubi  reada  5  galloUH  (imperial)  which  are  equivalent  to  6  United 
Stifctes  gallonfl. 
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both  of  wliicli  liill  the  nanisites,  while  the  sulphur  reiiuiiiiR  in  tli<s 
arnl  protects  fur  srinietinie  ii^uiiist  reiiiA^t^tiou,  A*^  ito  i*4iti^tlr;  in 
to  Ht)ft€!ii  tlie  Bcalj,  heat  niiist  hii  relied  tm  to  ]»enetrute  the  arnftt^, 

DireethmM  for  prf'pm'inff  ihr  ffip.^A,  lTifii»tii|^  the  t-obiitH*o:  J'i 
poiiud  of  uoikI  leiit  or  miirjnfartiired  t«*lHiceo  far  evory  CI  ^alloitts 
(lemreci  in  n  eoveved  boiler  of  cold  or  hikowarnj  water  anil  al 
utaiid  for  about  twi^nty  four  bourn;  nji  theiMeuitifi:  betbreflippiiigr 
tlie  wi^t<*r  to  nenr  the  boilhi^  point  {212-*  F-)  for  au  inHtant,  then  rem 
Uie  tiro  and  alh^w  the  iiifu^iou  to  staud  over  uifrht. 

n.  Tlionnighly  mix  tlie  snlplnir  (1  poiiiul  to  every  0  jpilloiin  o< 
desired)   with  the  baud  in   a  bucket  of  wtUer  to  tb*^  eonmHt^HHa 

C*  When  ready  t<»  dip,  tboroufjldy  strain  the  tobaeeo  inruHioii 
from  tbe  bmves  by  |>reeuret  luix  ttie  liquid  with  the  Hul|>1itir  irniel 
luhl  euou*rli  WHter  to  make  the  re^juired  amount  of  dip  Htid  tlirn^Uj 
stir  the  entire  uiixture. 

All  HdujjH  eousidered,  the  t^>bae^4i-and-sulphnr  ih  hb  ^oml  a  lUp 
kuovvu  at  the  preneut  time, 

8ee  ulso  the  dJseus8iou  of  tbc  tolsm^cso  ilip  i>n  jiag©  .*MX 


rg€*i^ 


Under  the  term  *<lime'aiid»iili»hur  dips''  is  inebnle*!  a  largi 
tier  *»f  difl'erent  formula*  rdiulriny:  Hau'  and  f^iilphur  iu  tiitloriittt  |i 

purl  ions.     In  f^eneral  praetieo  all  of  tiiese  dii»s  are  f^poken  of  as  *M 
lime  aiul-Hulphnr  dip,'^  but  in  ideality  each  separate  ibrmtibi  rc*pr«^j*ei 

1'o  ;:ive  uTi  iilini  nl  lln«  \tni*'(y  u(  tlir  liine  and  siilpluii  dips,  Um*  ! 
lowing  list  is  ijiuMrd.llH*  iiij^n-dNMils  liriii^'  it^^liiifd  in  ;i|]  rasi^s 
as  iMidajiois  fHUiiids  ;ind  Tailed  Stares  j^alliais: 

K  TIm  oriLiiaa)  **Vie!niian  lirn»^  aailMilplnir  ilijT'  jaofNisril  \ty  I 
i;in\r.  ^hluptcfl  asnllirial  in  Anslialia: 

I  iilUrJ  ^  la'  -Il1](|nlf .    ._ .^.    .,_^. .    -.|nnll>fU.        L*o, 

rn^Hli  -la^i^il  liiii*^ _     ...._   ._.    .*lf»..   .      l^^' 

Wnlrl 

III*  'a|ie  Tdvv  i»j  onirial  f 

l|ilMir  I  nnruiniMHa  !    . .  _  . 


1!.  Snath  Africa 

Wilier .,.,.. 
II.  Soil!  h  A  ("i  uM 


'j,ii\]tiiis       hm 
luai  siiljilnn"  di}i: 

yr* 

ItHl 


a  y]w 


W.-jtfM    ..... 

Ni-Va-ht  lian- 


t  (« 'a|ii*  TcMv  a  intlii'ial  haa*  and 
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5.  Fort  Collins  linie-and-salphur  dip: 

Flowers  of  Bulplinr pounds . .       33 

Unslaked  lime do 11 

Water gallons..     100 

6.  A  inixtare  which,  used  to  some  extent  by  this  Bureau,  contains 
the  same  proi>ortious  of  lime  and  sulphur  (namely,  1  to  3)  as  the  Fort 
Collins  dip,  but  the  quantities  are  reduced  to: 

Flowers  of  sulplmr pounds. .       24 

Unslaked  lime do 8 

Watca- jfullons..     100 

Dangerous  fonnulw. 

7.  California  liine-and-sulphur  dip: 

Flowers  of  snlpbur pounds..     100 

Lime do 25 

Water irallons. .     100 

8.  A  very  dangerous  misprinted  formula  to  be  found  in  several  books 
and  journals,  probably  due  to  a  typographical  error: 

Flowers  of  sulphur pounds. .     100 

Lime do 150 

Water gallons. .     100 

In  case  of  fresh  scab  formula  No.  6  will  act  as  efficaciously  as  the 
dips  with  a  greater  amount  of  lime,  but  in  cases  of  very  hard  scab  a 
stronger  di]),  as  the  Fort  Collins  dip,  should  be  preferred,  or,  in  unusu- 
ally severe  cases,  an  ooze  with  more  lime  in  proportion  to  the  amount 
of  sulphur,  such  as  the  Victorian  (No.  1),  the  Nevada  (No.  4),  or  the 
South  African  (No.  3)  dip  might  be  used. 

Many  other  formula3  might  be  cited,  but  these  are  enough  to  show 
the  great  variations  in  the  dips  which  have  been  used ;  an<l  to  prove 
that  when  a  party  simply  states  that  "lime  and  sulphur"  is  an  excel- 
lent dip,  or  that  it  is  a  dangerous  dip,  or  that  he  has  succeeded  or 
failed  with  it,  or  that  the  lime-and-sulphur  dip  is  injurious  to  the  wool, 
his  statements  can  not  be  taken  as  definite,  unless  he  also  states  which 
lime-and-sulphur  dip  he  used  and  how  he  used  it. 

Prejudice  againni  lime-and-sulphur  dips. 

There  is  at  present  great  prejudice  (a  certain  amount  of  it  justified 
no  doubt)  against  the  use  of  lime  and  sulphur,  emanating  chiefly  from 
the  agents  of  patent  or  proprietary  dips  and  from  the  wool  manufa<3- 
turers.  It  will  be  well  therefore  to  consider  the  points  brought  forward 
by  them  against  its  use. 

In  the  first  place,  it  is  frequently  asserted  that  lime  and  sulphur 
does  not  cure  scab.  This  statement  is,  of  course,  in  the  interest  of  pro- 
prietary dips,  but  it  is  based  either  upon  an  absolute  ignorance  or  a 
misrepresentation  of  facts.  p]xperience  in  Australia  and  South  Africa, 
as  well  as  in  this  country,  has  shown  beyond  any  doubt  that  a  lime- 
and-sulphur  dip,  when  properly  proportioned,  properly  prepared,  and 
properly  used,  is  one  of  the  best  scab  eradicators  known.    Cases  oC  Vvs^ 
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failure  liave  been  due  to  careless  or  improper  aiethods  of  itis  pre] 
tiou  and  use. 

It  iii  r'liumeil  by  some  tluit  it  produces  **  blood -i>oi. ho iiiiig.^     Hot  the 
eases  of  death  following  the  u?^e  of  liiueand  siilpbur  dips  have  been 
iulliiitesimally  few  wbeu  eorapared  with  the  number  of  sheep  dtp)ied  In 
these  sohidoiiB  and  when  compared  with  the  deaths  which   have  be**n 
known  to  follow  the  use  of  certaiu  proprietary  dips.     The  detail*  *»< 
such  aeeideiits  bo  far  bb  they  have  been  reiiorted  have  not  tsbown  thai 
death  w;is  due  to  any  properly  prepiireil  juid  properly  used  lime  and 
sulphur  dip.     If  the  formula  of  100  poiiuds  of  salphiir,  15l»  pounds  of 
lime^  aud  HM*  gallons  of  water  has  killed  animals,  that  surely  m  no  arjfa- 
nient  against  the  formula  33  pounds  of  sulphur,  11  pounds  of  lime,  atid 
100  gallouB  of  water,  but  simply  shows  that  the  former  formula  is  t(wi 
strong;  if  any  other  ctinclusion  than  this  is  drawn,  eouBist^ncy  wuaUi 
eompel  us  to  reject  many  of  our  most  valuable  remedies  because  amno 
parties  had  used  them  in  overdose.    The  argument  frecjuently  raiJed 
against  litne  and  sulphur — namely,  that  *"  shear  cut  ^  8heei>  die  when 
di[»ped  iinnuHliately  after  slu^aritig  in  a  Hme  and-snlpliiir  dip  which  has 
8to«Kl  for  some  time — ^can  be  used  ejjually  well  against  other  dips,  aiid 
simply  shows  tiiat  it  is  safer  to  use  a  fresh  snpply  of  dip  aiitl  t-o  allow 
a  short  time  to  elapse  after  shearing  before  dipping.     It  is  highly  pnib 
able  that  the  eases  of  so-called  **blood-iw>isoning"  of  shear-eut  sheeji 
are  generally  due  fo  an  infection  with  bat^teria  in  stale  dip  eontain^ 
ing  putrefying  material.     Some  eases  ot  death  are  also  said  to  htivi* 
occurrefl  after  using  a  lime  and  sulphur  dij>  made  in  brass  kettles. 

In  an  experiment  l»y  this  Bureau,  5  ee*  of  a  clear  lime  ami  sulphur 
ooze  (Formula  No.  0)  has  been  injected  under  the  skin  of  a  sheep  with 
out  producing  any  evil  effects. 

The  greatest  objection  raised  against  the  use  of  liim-  ;ir:uMiiphnrdni 
is  that  it  injures  tlie  wool.  This  objection  is  raised  by  many  w<K)i  man- 
ufacturers, aud  echoed  witli  ever  increasing  enijihasis  by  the  luautifacv 
turersof  prepared  dips;  while,  after  years (>f  extensive  experience  with 
properly  prepared  dip,  its  injury  to  the  wool  is  strongly  and  steadflwitly 
denied  by  the  agrii'idtural  department  of  Caijc  Colony. 

It  is  believed  that  a  certain  amount  of  Justice  is  attachetl  to  this 
objection  to  lime  and  sulidinr  as  generally  used;  unless,  therefore,  Itme 
and  sulidnir  can  lie  nsed  in  a  way  which  will  not  injure  the  wool  to  an 
appreciable  extent,  we  should  advise  against  its  use  in  certain  C4iseii; 
in  certain  other  eases  the  good  aecom|dished  far  outweighs  the  iiynry 
it  dr>es.     Let  ns,  therefore,  examine  into  this  cbimage  aud  its  causes. 

The  usual  time  f(>r  di|»ping  sherp  is  shortly  after  shearing,  when  the 
wool  is  ver^^  short;  whatever  the  damage  at  this  tiiue^  then,  it  can  b© 
only  slight,  and  the  suudl  amount  of  lime  left  in  the  wool  will  surely  do 
but  little  harm. 

In  full  tieece,  lime  ami  sulphur  will  cause  more  iujary.  In  Australia 
the  ch'tenoration  was  computed  liy  wool  luiyers  at  17  percent,  although 
in  Cape  Colony  the  department  oi'  agriiulture  maintiiius  that  if  prop- 
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erly  prepiired,  aoil  it'  only  tbo  dear  Ihjiiitl  in  iLsod,  the  seilimeut  bt'iii^ 
thrown  away,  the  orticiat  lime  aiul-snlphur  forniola  will  not  injure  the 
lon»r  ^vonL  In  OUT  own  experiments  we  have  fonnd  sonie  sanqjles  of 
wool  injured  by  dipping:,  while  on  other  samples  no  appreciable  eti'eet 
was  iiotieeable* 

(t  must  not  be  torjifotten  that  other  eonditions,  such  as  variations  in 
the  feed,  i»asturiu**:  on  jilkaliue  lau*!^  ill  health  from  any  esiiise,  ete.^ 
may  cause  brittlencss  of  tlio  wool,  whieh  mi^ht  be  mistaken  IWr  the 
ert'ects  of  lime  aud  sul|)hur. 

If  a  liineand-snlplmr  dip  is  used,  care  must  be  taken  to  give  the  solu- 
tion ample  time  to  settle,  then  only  the  <!lear  liquid  should  Ije  used, 
while  the  sediment  should  be  dise^irded.  In  Ron»e  of  our  tests  on  sam^ 
pies  of  wool  we  have  found  that  the  dip  with  sediment  has  prod  need 
very  serious  etiects  even  wlu'U  no  appreeiable  elVeets  were  noticed  tm 
sauipl^'^  dipped!  in  the  corresiNuidin;;  dear  litpiid, 

Kxperienee  has  amply  demonstrated  that  a  properly  made  auil  pr«ii>- 
erly  used  lime  and  sulphur  dip  is  one  of  the  cheapest  and  most  cllieient 
scab  eradieators  known,  but  its  use  shtmld  be  eontine*!  to  Ih^^ks  in 
which  scab  is  known  to  exist,  and  to  shorn  sheep,  with  the  rxerjitit^u 
of  very  severe  eases  of  sctib  in  unshorn  sheep.  It  should  only  lie  used 
wiien  it  <*an  be  properly  boiled  and  settled.  I'he  use  of  lime  aud  sub 
l?hur  dips  in  floeks  not  knowu  to  have  scab^  especially  if  tlie  sheep  are 
full  tlce^;ed,  can  not  be  reeommende^l;  in  such  cases  tobacco,  or  sulphur 
and  tobacco,  is  safer  and  ei  pi  ally  good. 

If  a  limeand'Suliihur  di]*  is  chosen,  it  is  better  tor  ordinary  cases  to 
use  the  solutions  containinjr  a  small  amount  of  lime  and  three  times  as 
much  sulphur  as  liuie,  as  the  Fort  Collins  foimula  ('SS  i>ouruls  of  sub 
phur  and  1 1  poniids  of  lime  to  every  100  galloas  of  water)  or  the  Bureau 
of  Animal  Industry  fnrnuda  (No.  0)  (21  pounds  of  sulj^hiir  and  S  pounds 
of  lime  to  100  ;;allons  of  water),  rather  than  the  formula  with  a  greater 
l»roportiiui  nf  lime. 

If  the  stronger  solutions,  as  the  Victorian  formula  (No.  1),  or  the 
present  South  At'ricau  formula  (No.  3),  or  the  Nevada  formula  (No.  4) 
are  useil  at  all.  their  use  should  be  <*oTrtined  to  nuusually  severe  out- 
bleaks.  Ihuler  im  cireuuistauces  should  the  Califoniiau  Ibruiiila  (No.  7) 
or  formula  No.  8  be  used.  They  are  too  strong,  and  the  latter  is  espe- 
cially liable  to  kill  the  sheep* 

Another  oljjectinn  raiseil  to  the  use  of  lime  and  sulphur  is  the  claim 
that  the  ^^shrinkage''  in  the  sheep  aft<*r  the  use  of  these  dips  is  greater 
than  after  the  use  of  other  dips.  In  rei^ly  to  this  objection,  raised 
chiedy  by  patent  dip  manufacturers,  it  can  only  be  repeated  that  such 
has  not  been  the  experience  of  this  Bureau  (see  p»  ^^5),  nor  was  it  the 
experienec  of  Professcu-  (lillette  in  bis  experiments  in  Ciilora<lo.  The 
burden  of  proof  for  the  opposite  statement,  with  exa(*t  statistics,  rests 
upon  those  who  raise  this  objection. 

Still  another  objection  advanced  against  lime  iind  sulphur  is  that 
its  coil  til  Hied  use  year  after  year  will  gnuloally  decrease  the  auiivkaX 
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v\t]K     Whether  this  objection  be  valid  or  not,  it  is  scarcely 
to  »li8ciiSH  it  in  detail  in  this  pla<'e;  for,  in  the  first  place,  the  iiv< 
eheep  miser  of  this  country  dooa  not  keep  the  sjiine  sheep  ^'year 
year/'  but  semis  most  of  his   sheep   (breeding  ewes    ami    the  tiv 
excepted)  to  market.     Henee  there  will  usnalJy  be  little  o|>|>ortaii 
to  injure  the  wool  of  a  **:iven  animal  '*year  after  year.-'     Iti  the  m 
phu'e,  if  lime  and  siilplmr  are  ]>roperly  used  one  year,  so  that  the  fl< 
m  freed  from  scab  and  if  reinfection  be  gnarded  agaiiiKt,  it  will  not 
necessary  to  resort  ag:iin  to  lime  and  snlphnr. 

These  olijeetions  have  beeTJ  reviewed  soriiewliat  in  detail  in  order 
place  the  facts,  ho  far  as  obtainable,  before  the  farmer*     It  is  not  \\ 
ticnhirly  advised  by  the  Ibireaii  tliat  lime  and  sulphur  be  tisefl  in  t 
c^ountry  in  preference  to  sulphur  and  tobacco,  or  tobacco  alotie,  or  a 
otlier  elective  diiK     In  fact,  it  is  liojved  that  witldn  ten  year«5  there  i 
be  no  further  use  for  the  lime  and  snlphnr  dips.     At  the  Batne  tit 
where  it  is  a  choice,  on  the  one  hand,  between  lime  and  sulphur,  witli 
tenijwmiry  sli<,dit  deterioration  in  tiu^  value  of  wool,  but  an  ab^enoQi 
st^ab,  and,  on  the  other  liand,  the  use  of  a  secret  and  ineffective 
dip,  with  the  contiinial  presence  of  scab,  and  hence  pernianont  detef 
ration  in  wool,  there  can  be  no  <lonbt  that  the  decision  sbonhl  bf 
favor  of  lime  and  8uli>hur  (properly  prepare<l  antl  properly  nsetl). 

All  thing:s  considered,  where  it  is  a  choice  between  f^aeritiein)?  t 
wei^dtt  of  sheep,  nnd  to  S4)me  extent  the  color  of  the  wool,  by  nM\ 
tobacco  and  sidphnr,  and  sarri (icing  tin*  stJii»le  of  the  wool  by  ami 
Hate  and  sulphur,  the  farmer  should  not  hesitate  an  instant  in  selectia 
tobacco  in  preference  to  lime.  Tiie  loss  in  wei^^ht  by  UHJug  tolnu^ 
and  sul[»hnr  is  not  much  greater  th:in  the  loss  in  usin^  lime  and  M 
phnr,  while  the  loss  in  stajde  is  of  more  importance  than  a  i<li|?h 
discoloration, 

Prvp4tritthin  uf  the  wJu7Nrf.— Almost  as  many  difterent  methods 
pre|taring  the  liquid  exist  as  there  are  diderent  formiihi*,  some  of  I 
methods  lay  in  j^  ^^reat  stress  upon  siftini^  Imth  the  linu*  and  the  f$ul[dittf 
others  Inyin/^  great  stress  upon  allowing  the  liipiid  to  settle,  oihen 
leaving  out  of  consideration  both  of  thest*  points*  The  metliod  whii 
has  been  found  in  the  Bureau  tii  be  the  easiest  and  most  satisfaeto^ 
18  as  follows : 

A,  Take  8  to  11  pounds  of  unslnked  lime,  plar»e  it  in  a  mortar  liox 
a  kettle  or  pail  (d'  some  kind,  anit  add  enough  water  to  slake  thi*  IIhk 
and  form  a  **lime  paste ^'  or  'Mime  pntty/'^ 

!I.  Sift  iido  this  lime  paste  three  times  as  many  pounds  of  llowen<  ^ 
sulphur  as  used  of  lime,  and  stir  the  mixture  well. 

'  Many  peri^anA  prefer  to  duke  th«  Hme  to  a  powder,  which  it  io  be  sifl^il  ai 
mixtMl  \\\t\\  silVcl  Biilplnir.  One  piut  of  watf^r  wiU  slake  tlinw*  jMrnncl^  of  nm«^  if  il 
Mlnkint;  in  porformiid  »lovvly  au<l  earofiilly.  As  a  rnli\  howovnr,  it  (s  imr*«>«&rf  I 
uft©  niorr  wat^'T.  This  uiethod  takt*H  more  thiic  and  rei|ioreM  more  work  than  l.h#<ii 
given  above,  aoU  doesi  uot  give  tuiy  better  rasutt**.  If  the  buUed  Bolulion  ta  allows 
tu  iK<ttl^  tbi^  iMte  will  bo  equally  as  safe. 
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Be  Hiire  U}  wviii^i  both  the  lime  and  tlio  wulplmr.  Do  uot  trust  tu 
uieasuriijj^r  tlioiii  in  a  bucket  or  to  guessiug  ut  tbe  weight. 

0>  Place  the  Bulphiir-Hiue  paste  iu  a  kettle  or  boiler  with  Jilwtit  25  to 
:M>  gaUous  of  boilitig  water,  aud  boll  the  mixture  tor  two  hours  at  least, 
stirring  the  liquid  ami  aedimeut.  The  boilifig  t^liould  be  eoiibiiMied 
until  the  !^ul|ihur  disappears,  or  ahiiost  disap|>ears,  fi-oui  the  r^urfaee; 
the  Bolutiou  i^  then  of  a  eliocolate  or  liver  color.  Tlie  longer  the  solu- 
tion boils  the  more  the  aulphur  is  dissolved,  aud  the  less  caustic  the 
ooze  bceouies.  Most  writars  advise  boiling  from  thirty  to  forty  min- 
utes,  but  we  obtain  a  much  better  ot>zc  by  b(»iling  liom  two  to  three 
hours,  adding  water  wlieu  necessary. 

D.  Pour  the  mixture  and  sediuieiit  into  a  tub  or  barrel  phw^etl  near 
the  dipping  vat  and  imivitle*!  with  ;i  luinghole  about  four  inches  from 
the  bottom  and  allow  ample  time  (two  to  three  hours,  or  more  if  necea* 
sary)  to  settle. 

The  uBe  of  some  Hort  of  settling  tank  provided  with  a  buugbole  is  au 
absolute  necessity,  unless  thc^  boiler  is  so  arrangiMl  that  it  maybe  used 
both  lor  boiling  and  settling.  An  ordinary  kerosene  oil  barrel  will 
answer  very  well  as  a  small  settling  tank.  To  insert  a  spigot  about 
three  to  four  inches  fi'om  the  bottom  is  an  easy  nuittcT-  Drain  lug  otf 
the  liquid  thiongh  a  spigot  has  the  grenta<lvantage  ovei' dipping  it  out 
i[i  that  less  conjmotion  occurs  in  the  liquid,  which  therefore  remains 
freer  from  sediment. 

liJ.  When  fully  settled,  draw  otV  the  clear  li<iuid  into  the  dipping 
vat  and  add  enough  warm  water  to  uuike  100  galhms.  The  seilinient 
in  the  barrel  may  then  be  mixed  with  water  and  used  as  a  disinfectant, 
hut  under  no  circnmHtanct'ii  Hkotdd  it  be  HHcdfor  dtpphiif  pifrpttHt's, 

A  d«>uble  precautitju  against  alli>wing  the  se^liment  to  enter  the  vat 
is  to  strain  tiie  liquid  through  ordinary  bagiring  as  it  is  drawn  from  the 
barrel. 

In  watching  the  preparation  of  1  i me- uthI' sulphur  dips  by  other 
parties  the  liureau  inv*^stigators  have  fouiul  some  persons  who  laid 
great  stress  upon  stirring  the  sediment  well  with  the  liquid  before 
using  the  oijze.  This  custom  is  undouhtedly  responsible  for  a  great 
deal  of  the  prejudice  which  exists  at  jireseut  against  lime  and  sulphur 
dips;  and  considering  the  preparation  of  these  dips  in  this  way  there  is 
no  worjder  at  the  immense  prejmlice  against  them  iji  certain  ijuai  ters. 

To  summarize  the  position  of  thy  Department  on  the  lime-and  sul 
phur  dips:  When  properly  made  and  projierly  used,  these  dips  are 
second  to  n<uie  ami  equaled  by  few  as  scal»  eradicators.  There  is 
always  sojue  injury  to  the  wool  resulting  from  the  use  of  these  dips, 
but  wiieu  pnqjerly  made  arid  properly  used  ujjon  shorn  sheep  it  is 
believed  that  this  injury  is  so  slight  that  it  need  not  be  consideit-Hl ;  on 
long  wool  the  injury  ts  greater  and  seems  to  vary  with  diHerent  wools, 
being  greater  on  a  tine  than  on  a  coarse  wo«>l.  This  injury  consists 
ehieliy  in  a  change  iti  the  microscopic  structure  of  the  tiber,  caused  by 
the  caustic  action  of  theooze.  When  im[>roiierlymad<^  and  iuipruperly 
used  the  lime  and  sulphur  dii>s  are  both  injurious  and  daugerous,  ai\^ 
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ill  tbese  cashes  tlie  cheapness  of  tli©  tngredients  floes  not  Junrtlyl 
1186.  Ill  ca.*^©  8talj  exists  in  u  tlock  jiud  tlie  farmer  wi«lie»  Inenidi 
it,  lie  cjiLi  not  elioose  a  dip  whitrU  will  hi  iiitr  about  a  more  tlioroiiglii 
than  will  lime  and  «alpbur(pro|)erly  made  and  proj^erly  fiiM?f!),  ulthc 
it  will  be  ]>erfectly  prKssible  for  the  fiirnier  to  find  Hevenil  cither  ct 
wb it'll  wilb  wlieri  pmpf  rly  used,  be  nearly  or  eipially  a.s  etreetual  tiis  a 
lime  aiid-sulphur  dip.  There  in  no  dip  to  which  obJeetiouH  can  ac 
raifeed. 

It  has  been  projiosed  by  &evei*al  partieB  to  use  a  potassium  i*iil| 
dip,  and  Boeb  a  dip  has  beeu  tried  to  some  extent.     As  yet,  hnwi 
pidgment  npon  it  mnsthe  reserved,     (lillette  tried  ti  dip  eoini* 
4A  pounds  of  potash  lye^  Id  pounds  of  tiowers  of  sidplinr,  aiitl  lOU  j 
Ions  of  water,  and  proinisea  further  reports  on  its  effeetivenunfl, 
dipped  in  this  liquid  gained  but  0  pounds,  namely,  the  Hamo  il 
sheep  treated  with  carbolit*  dip. 

TOBACCO  l>Ii*fl. 

The  active  principle  of  tobaeei^,  upon  which  the  tobiUTo  di|*s  de| 

for  their  action,  is  a  poisoiioiis  substance  known  n.s  tiicotiiie. 
poi.st>n  when  applied  U>  atiimalH  extariuiny  in  too  ,sti'nn^  isointions  m 
cause  nausea,  faiutinic,  and  even  ileatlh  Tlie  do^  and  the  rabbit  d 
particularly  susceptible  to  its  efi'eets.  Diluted  to  about  thlrty-tlti 
one-thousandths  to  sixty  onethousandths  of  1  per  cent  it  makes  a  sU 
butaure-acting  and  cvcelleat  sheep  dijh 

Unfortunatrly  tho  iien*i'ntage  of  nicutine  varies  >jfreatly,  not  only 
ditTneiit  kiiui^  nl' tidinrro.  bu(  alsiMJi  ililVerent  [nirts  td'  the  plant, 
diffeient  yems,  smd  even  in  dilVeii-nt  parts  nf  tlu^sanie  ](afka.m.\  The 
[>  more  nuuline  in  tlie  Iu;iv(^s.  tor  instiun  (%  than  in  tlie  shnus,  lit  It 
menU^I  lubarvri  there  seems  [u  he  a  e^^rtHiiii  lelatiuii  between  li 
annnmt  ut'  nn^eline  rmd  I  lie  {iniDHiit  nj'  |iii(*e  pioeiit,  so  that  in  ^enet 
flry,  thni  h^^ives  ihi  utit  rnnf;nn  sHiniu-h  nieonnens  tJiIek,  **fat''leavi 
The  \ mint iini  in  jierrrntn^e  nl^  uientine  In  different  kinds  <if  ii»baei 
ni.iy  be  s&A']\  iiiim  thi'  lolluwiii^i  tahlu  i>f  {letei'niin;itifins  tak*ti  tni 
IvissMii-,  IS'I;;; 

\n^iMiu        .._:_v<.iv  ...  ----       ...     I.N^       H\:i.\\         .,„w^ v.. -V.V--- 1.. 

\ii'ZiMiJ  _    .. ..    ._  i.liii      t'urlvi^li ...  U. 

KiMitiicia     ....    . . .V .--  f.^'"    i':i^ni'<^     ,._..._ \, 

Miiiitotii --»  L  iif    i:is,iM'   ..,  .    II 

Srcdl-'^U'    , ...       .•.■-.: ,  ;;,  7i>       M.inLnul                       -,...        ,.     .         I 

SiM'-ll.^nl'. _.    ;;.iKi       Mai  s  hill. I  -rrul.^  .-_... _,  | 

!f;i\:in;i ...tm       l;irni;iii , I. 

n:iv;m;l 1  .  VO        Ollii.liilN 1. 

I'.r;i/il 1'.  7s       .\iiiltalrni:i 1. 

r.r;i/i]    \\-\\\ 'J.  7:;       Pomiiiuo                      ". 

i;i;i/il  i'.-!i\ \.-j:>     Ohio (>. 
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Ill  fom  carloads  of  stemsj  a^^gro(jMtiii;j:  11*7,273  pouridSy  one  American 
tinii  ex ti ill* ted  l,405,4.'i  ]iounds  of  iiicothie,  or  1.104  per  iimuL 

While  tlir  above  11  gii res  represent  tlie  peret^ntugea  extnictr'd  in  tbe 
clieioieul  and  iiiaimlacUii  in f,^  laboratories,  tlieydo  not  uecessurily  repre- 
sent the  amount  whieh  the  laniier  would  be  able  to  extract  with  the 
inethuds  and  :ipparatus  at  his  dis|)osab  On  aeeontit  of  tlie  variation 
in  the  amount  of  nieutine  in  tbe  ditlereiit  maniples  of  tobaeeo,  it  is  prac- 
[tieally  impossible  for  the  larmer  to  make  up  ati  exact  desired  strength 
of  tf»baeeo  dip  if  be  prepares  bis  own  mixture  from  tbe  leaves.  Lie 
can,  however,  lU'epare  a  mixture  wbicb  will  eouie  within  the  limits 
necessary  to  kill  the  scab  parasites.  If  a  solution  of  an  exact  given 
strength  is  desired,  it  will  be  necessary  to  buy  preiuired  nicotine,  or 
prepart^d  tol>a*eo  dips  of  a  guaranteed  strength  and  rethiee  them  to 
the  strength  determined  upon. 

To  prepare  the  tobacco  dip  from  the  leaves,  it  is  best  to  use  at  least 
21  pounds  of  leaves  to  every  HH>  gallons  of  water.  Assuming  that  a 
tubai'co  leaf  is  used  from  which  the  farmer  might  extract  '^  per  cent 
of  nicotine,  the  100  gallons  of  ooze  wruild  contain  slightly  more  than 
five  hundredths  of  1  [jer  centj  to  obtain  100  galhms  of  ooze  of  thirty- 
thi'ce  one-thousandths  of  1  per  i'ent  strength,  it  would  be  neressary  to 
use  lil  pounds  of  tobacco  yielding  nearly  IJi  i>er  cent  nicotine. 
I  IHrectioHH  fur  preparuuj  thr  dip. — For  every  100  gallons  of  dip  desired, 
take  21  pi>unds  of  good  prepared  tobar^co  leaves;  soak  the  leaves  in 
cold  or  lukewarm  water  for  twenty-lour  hours  in  a  covered  pot  or 
kettle;  then  bring  the  %vater  to  near  the  boiling  point  for  a  moment 
and,  if  in  the  umrniug, pillow  the  infusion  to  draw  for  an  liour;  if  in 
tbe  evening,  allow  it  to  draw  over  night;  the  V\%\\u\\  is  next  strained 
(pressure  being  used  to  extract  as  much  nicotine  as  possible  from  tbe 
wet  leaves)  and  diluted  to  10(t  gallons  i)er  21  pounds  of  tobacco.  This 
dip  slioald  bo  used  as  fresh  as  possible  as  it  contains  a  hu'gt^  ajuountof 
organic  material  which  will  soon  det  ompose. 

The  pn)p4)rru>ns  here  given,  21  pouods  iif  prepared  tobacco  leaves  to 
100  gallons  of  water,  have  given  very  satisfixutory  results,  esi>ei'ially  in 
Ca[»eTown  cohuiy,  where  tlie  reports  of  the  scab  inspectors  accord  this 
bcunemadc  tobacco  dip  third  place  among  tbe  dipsollicially  recogni/-t^d, 
lo  regard  to  one  of  tbe  pni[»rietary  tobacco  dijis  the  Csipe  Town  agri 
cultural  department  lejiorts  jis  folh*ws:  ^*  Highly  spoken  of  by  several 
inspectors.  Very  eibcaeUKUs,  and  improves  the  quality  of  the  wool, 
making  it  soft  and  pliable.  The  one  thing  which  militates  against  its 
general  use  is  its  expense,  hindering  the  po^irer  farmers  from  using  iL 
It  is  allowed  to  be  one,  if  not  tbe  best,  ot  the  patent  dips  in  use,  ami 
also  the  safest/'  By  all  means  the  use  of  a  tobacco  dip,  or  of  tbe 
tobarcoand-sulphur  dip^  in  preference  to  the  lime  and  8uli»hur  dips  is 
advised  in  case  the  sheep  to  be  dipped  show  no  unmistakable  signs  of 
scab. 

The  iulvantages  of  the  tobacco  dip  are  that  it  is  comparatively  cheap, 
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smvii  i\m  till  u»er  cjiii  grow  his  own  tobatxio;  that  it  is  effectual  ami 
till*  saiue  time  nut  iiijiirioiis  to  the  wool.    The  ilisailvuntji^eA  of  the  ili 
arc  thjit   it  scniH*timeH  sickens  tlio  aliei*|i;    thiit  it  also  iic4:$u<totiiillj 
sickens  tin*  perstmi^  who  use  it,  especially  i(  they  are  nnt  miiokert^; 
spoils  very  rapidly;  it  causes  a  greater  setback  than  lime  and  salpba 
but  les8  of  a  setback  thau  carbolic  dips. 


% 


AI(8KNICAL  DIPS. 

There  arc  both  luirncniadc  arsenical  dips  and  secret  propriettiry  v^rm 
mvl  dips.  It  is  well  to  use  s[»eci;il  |jrecantions  witli  both  bcjatit^eoftl 
danger  connected  witli  tliein.  One  of  the  prominent  ani'iitiraclitrenS' 
dips^a  lirtn  which  [daces  on  the  market  both  a  powder  arsetilVat  di 
and  a  liquid  iioTii>oisouoiis  iliis  rctiently  snnnnari/.ed  the  isvilA  of 
icid  dips  ill  the  follow iiig  remarkable  manner: 

Tho  flmwbiickH  to  the  ii»e  of  iir^etiic  tuny  bt^  HQuiint^d  rip  »ioiri4<what  oa  foUov 
{it}  liadim^or  as  u  dt?:i<]l>'  pdinon.     (h)  lu  dry  tug  (^tTet*t  on  the  wool,     {e)  lii  w#ei 
eniii>;  of  tlio  ttber  of  tbo  wtud  in  imo  psirtii'tilar  pitrf  ii«ar  tlit»  Akin,  wliero  it  cfirnci* 
rinitai't  wLth  till''  t ruder  wool  r(H»t«i  ut  tho  ttnie  of  iHpphig.     {<i}  Its  not  fi'^iNltttj;  ti 
wtHil  i>r  Hririmlatiiii^  tlio  j;]frt»wtli,  or  Uicvv'imiu\r  the  weigbi  of  tbe  lltM9«*o,  tti»  pn 
uJea^itiCfiiHdipsdM.     i* )  Thediiii^ur  arbiug  (tmh  tbe^beep  [ui.Mtiirii)^«  artorroming 
itl"  tlt<*  bittb,  where  the  wuiih  may  posnildy  bavi*  dripped   l'ri>m  ib*^   fIeeo«%  or 
ulioworH  of  mill,  after  the  dipping,  huve  waHbed  the  dip  out  of  tUt*  lk%««i'e  u 
pii^tiire.     (/)  ll«  oeeaiiiuually  throwing  hIilh^p  t»lV  tlicir  iVn-d  foi   n   few  tlayjt' 
dippiugj  and  hi»  prejufliiring  Un*  cnnditinn  t*f  tho  »hei>p.     (fj)  1t«  fri><|iti*nt  cflV 
the  akin  of  the  f*heep,  causing  ©xroriatiou^  (distt^iiugj  aud  b»tt]iieH»«,  wbttb  sit 
injtirr  theaniamkMometfiiicsii  rt*«ulting  in  doath. 

Altlnmgh  this  manufactnrcr  has  gone  further  in  his  attack  ilprt 
arsenic  tlian  this  Unreaii  wonld  have  hecn  inclined  to  do,  it  um^t  b< 
rennvrked  that  when  a  mauufacturer  of  such  a  dip  can  not  ^peak  tiioit 
highly  of  the  chief  iugredtent  of  his  coin[>oiind  than  this  one  h:i,H  dum 
in  tlie  above  ipiotatiou,  his  remsirks  teiul  tu  discredit  dips  baseil  n\nt^ 
that  iikgredient.  It  ndght  be  added  that  Bruce,  the  chief  ius|iectorti 
live  stock  for  New  South  Wales,  pays  his  respects  to  arsenical  dipd 
witli  the  statement,  ** Arsenic  and  arsenic  and  tobacco pvith  fre«h  run** 
cured  1>,1'84  and  failctl  witli  y/J71." 

It  may  be  said,  *»n  the  other  liatnl,  that  arsenic  really  has  exceUenl 
scab  curing  ipiiditiesj  it  enters  into  the  composition  of  a  inunberof  tbf 
secret  dipi>ing  powders  and  forms  tliecliief  iugredient  in  one  of  the  old 
est  seciet  dips  used.  This  particular  dip  lias  been  given  iH^coiid  phici 
(with  some  qualilications)  among  theotlicially  recognized  dips  in  8outli 
Africa.  In  dcfcieuce  to  the  opinitm  of  those  who  prefer  an  arsenieui 
dii»  several  formuLi*  are  quoted  here, 

FormHl{r/or  antenicai  iVqm, — Finlay  Dun  recouuueuds  the  following 
Take  3  pounds  each  of  arsi^uic,  soda  ash  pmpnre  sodium  carbonate)  <ii 
pearl  astt  (impun'  potas.vium  carbonate),  soft  soap,  and  sulphur.  A 
pint  or  two  of  naiihtlni  may  l»e  iwlded  if  desired.  The  ingredients  an 
best  dissolvcil  in   LO  to  liO  gallons  of  boiling  water  and  cold  water  ii 
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iidded  to  make  up  ^  120  ijalloiia.     Tin?  liead  of  tliti  slieei*  must,  ot  eoiirise, 
be  kept  out  of  tiiu  batli. 

A  nvixture  highly  imlorsetl  by  certain  parties  eoiisists  of  the  following 
iugredients: 

Commercinlly  i»tire  arseDite  uf  soUa j>outhI»*,     14 

tJniiutd  roll  eiilphiir .., ._ do 3i^ 

\Vat«r... gallons  (T.  S,)..  432 

The  iirseiiitt^  of  soda  is  thoroughly  mixed  with  the  sulphur  before 
beiupT  iKhled  tu  the  water, 

l^ncttntiifHs  in  une  of  (trinnk'al  mijtures.— Any  lierBon  u^iiijj:  an  arseu- 
ical  dip  should  bear  id  mind  that  be  ia  dealinjy:  with  a  deadly  poison. 
The  following  precautious  shrndd  be  observed: 

(1)  Yards  into  wiiiuli  newly  dipped  sheep  are  to  be  tarned  shonkl 
first  be  eleared  of  all  green  Ibod,  hay,  and  even  fresh  litter;  if  perfectly 
emply  they  are  still  sssfer.  (2)  When  the  dipping  is  linished,  the  yard 
sliould  be  (leaned,  washed,  and  swept,  and  jiny  unused  ooze  should  at 
once  be  poured  down  a  drain  which  will  not  eontaminate  foo<l  or 
premises  used  by  any  aujmalt*.  (3)  Dipped  sheep  shouhl  remain  in  an 
open,  exposed  phue,  as  on  dry  grouiuL  (I)  Overcrowding  should  l>e 
a Vi tided,  and  every  faeility  given  for  rapid  drying,  whieh  is  greatly 
faeilitateil  by  selecting  tine,  elear,  dry  weather  (br  dipidug.  (5)  On 
no  account  shonld  slieei*  be  returned  to  their  graziugs  until  they  are 
dry  ami  all  risk  of  dripping  is  passed. 

^ngffeHtioii.  m  to  danger.— The  fortnuhe  given  above  are  coined  fi  om 
the  writings  of  men  who  have  had  wide  experience  in  dipping,  but  this 
Hureau  assumes  no  res[KUKHibility  for  the  effieaey  of  the  dips  given  or 
for  their  correct  propoi  tions.  Furthermore,  as  long  as  etli carious  nou- 
X>oi8onoua  dips  are  to  be  had,  we  see  no  necessity  tor  running  the  risks 
attendant  upon  the  use  of  poisonous  tlips, 

CAHHOLIC    DIPS. 

A  carbolicaeid  dip  may  be  made  at  home  or  may  be  purchased  as  a 
proprietary  arth'Ie.  Tiiis  class  of  dips  kills  the  scab  mites  very  ([uiekly, 
but  unfortunately  the  wash  soon  leaves  the  sheep,  which  is  eonse- 
rpiently  not  protected  frorji  reinfection  in  the  pastures.  If,  therefore, 
a  carbolic  dip  is  selected,  it  is  well  to  athl  tiowers  of  sulphur  (1  pmind 
to  every  *i  gallons)  as  a  protection  against  reinfection. 

The  advantages  of  carbolic  dips  are  that  they  act  more  rapidly  than 
the  tobacco  or  sulphur  dijis,  and  that  the  prepared  carbolic  dips  are 
very  easily  mixed  in  the  bath.  They  also  seem,  according  to  Gillette, 
to  have  a  greater  eifect  on  the  eggs  of  tlie  parasites  than  either  the 
sulphur  or  the  tobacco  dips.  The  gi'cat  disadvantages  of  this  class  of 
dips  arc,  tirst  in  some  of  the  proprietary  dips,  that  t!ie  farmer  is  nneer* 
tain  regarding  the  strength  of  material  he  is  using;  >econdj  the  sheep 

r    'The  original  foriniila  rends  100  (imptsriid)  gallou»,  wliicli  eqaal  120  Untied  StaU^R 
gallons, 
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receive  a  gi^eater  ii«tback  than  tUey  Jo  with  thither  lime  siud  ^nlpil 
tobaecJi- 

Gil!ette  reporti*  uumt  t5xcelleiit  results  from  thv  «8«  of  a  rertaiii 
parfd  <  ar belli t^  dip.  Tbii  Bureau  purrUaaed  t\m  hhum^  dip  u|inl 
open  iiiarki't  tvnd  tested  its  eflects  upon  tlio  wheep  hi  tli«  pn^in 
recomm«iuit*d  by  the  inaiuiraclarer  on  tlie  label  of  tb<?  |MU!:ksga 
al«f>  in  oticdmlf  and  one  third  that  t^trength.  In  thi^  lir^t  unil 
tmt8  the  dip  WiiH  severe  both  on  the  sheep  and  on  tbi*  Q|ierat«ir«j 
one  C4^e  it  cansod  a  conj^idi^rablej  Hiungh  teinpiirary*  i«ri]ption 
handH  and  arms  of  a.n  oin^rnton  In  alt  tliri^e  ttaseis  tlio  dipfied 
wcire  almost  overeome  in  the  dtppinj;  tank*  and  tii^on  rec^ivei  jii|^ 
selves  ran  iironnd  the  held  in  an  ext-iUsd  maniK.^]\  bleatiiti;  luttdlj 
shaking  their  ht*atlH  and  tails.  The  t^yes  were  more  isoii^ejited  tlui 
have  ever  mmi  them  to  ba  aitt^r  a  Unie  and^ul[duir  or  a  iobaicco  dij 

An  objection  to  some  of  the  priifkrieturv  ('arb<dio  dj|m  ik  th«M| 
manufat^turers  tliemselves  apparently  are  little  ueiju^uitet]  wiih 
own  tnittiiri^.    Their  dainmiu^e  i^xtnivajftint  and  tlidr  dintH^tion» 
contradietory.    It  may  be  admitted  tbn(  the  carbolic  di|>8  arr^  pii 
iiig  and  that  they  may  huvt^  a  brilliant  into  re,  but  they  Itav  i*  not' 
A  very  brilliant  past,  and  thiH  Ihirean  in  inelined  to  bt»  oxtr^nieljr 
aervative  in  regard  to  them  and  to  advice  tlieir  nianufactnic*r«  la 
pare  the  in  io  n  gmuunteed  strength  with  more  explicit  diret^tjoiii 
tiBe  than  unyto  be  fonnd  in  the  prem^nt  eircalam,    Thedip  jiifit  rem! 
to  was  certainly  moie  JBevero  in  it^  elVeets  on  the  sbttep  tbnu  ena 
jnstitied  by  its  quick  netioii  in  killing  the  scab  parasitos^  eoii^ider 
thai  otiiri  t^pndly  rll'iH-rive  but  niilrler  snlutiiais  itrr  tu  be  had, 

W  r  alsn  fiMnal  in  nar  h'sts  .whlrli  an-  nut  yet  tally  cnntjdetrd  tl 
till*  sjii'i'p  \\A\v  gained  Ir^is  ia  ucij^ht  wUvn  dipped  in  certain  lun 
lliest'  uaslie>  tijan  vUii^n  ilip]Kd  in  Ijini- aail  .sul])hn!,,  nr  in  sul|dnn  i 
TolnKH'H,  in  ja  tt^lkan  i>. 

If  a  rarliolic  ili|i  is  UMi\  vmw  uiasl  ]iv  taken  that  the  Ni;;redi*'! 
Un'Ui  a  thiirnu^h  t  iijiilsjun:  if  a  si-nin  arises  to  tlie  Top»  ii  softc'r  vmi' 
slunihl  tie  nsoiL 

la  jastict*  Ih  tliJS  c'hiss  nC  <nps  il  is  nnJy  litir  In  ^tatt*  tliar  wliilt-  i 
views  In*]  r  i'\pi(*ss('d  iitr  rtitiicly  in  aeroid  wiXU  rhiMi|iiniini'^  nl  sia 
autlaa  ita-i,  \\]vy  {\n  raa  A^^Vi^r  with  llu^  views  li^hl  by  ntljers;  bat  th 
ari"  hasrii  njimt  flir  aiatri  i,il  iMiir1i;isrk|  in  Hjn-n  aiatkel,  ural  pndtal 
ri'jaH'Nrnl  i1m'  r\jH'ii<an'i'  of  luany  svljn  have  used  tliesr  dijis,  T 
iavrsti^atuni-^  nt'  \Uv  Miiieau  mtainly  ^liow  that  aiore  tests  an*  \n*ii 
sai.v  l^eJnre  tlii^  rla>-  of  <lipH  ran  lu^  if»doise<l.  It  is  liopet!  (bat  lUv 
tiML.-^  aiay  be  auidr  in  tIm'  rn^ar  lalaie. 

One  nl  thr  pioaiMnHH  jH'Hprii*hH'y  nnbnln'  tlipii  uas  foiioerJy  rec* 
iii/cd  as  one  of  the  three  oflicial  (lii)s  in  New  Soutli  Wales,  bnt  it  h 
now  Immmi  stricken  from  tlie  ]i>t.  In  Cape  Town  earbolie  dips  are  n 
mneh  nsed,  and  in  the  olfieial  rejxnls  littU'  is  said  concerning  them. 
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SlThACK   TO   THK   SHEKP    FKDM    DiPPINU* 

JHppiii^^  ofttiii  rcisultw  hi  n  slight  sctbiick.  If  Hheiip  are  weighed 
iniiiH^diiiteJy  before  dipping,  and  again  at  the  same  lioiir  the  fnllnwiiig 
diiy,  it  will  l>e  noticed  tliat  the  weight  has  ciiaiigtHL  There  may  be  a 
gain,  bnt  iiBnaUy  there  is  a  loss  varying  from  .]  to  lU  pounils.  The  sec- 
ond day  there  may  also  be  either  a  gain  or  loss.  As  the  weight  of 
sheep  viiries  from  day  to  day,  from  I  to  5  iMJitnds  in  Ions  or  gain,  due 
eldeti}^  t^i  the  inerease  or  deereaHe  of  the  simount  of  fodder  and  water 
ill  the  stomaeh,  the  efleets  of  dipping  ean  not  he  estimated  in  twenty- 
fonr  or  forty- eight  liours.  In  order  to  meet  statenjents  nnule  eonee ru- 
ing Utm  or  gain  in  weiglit,  tltrn  Ibirean  had  sheep  dipped  at  stated 
intervals,  and  the  ueiglits  taken  from  week  t^>  week;  all  the  sheep  were 
kept  nnder  exailly  the  wame  eonditroiis;  the  dit***  ns^ed  were  Inne  and 
snlphnr,  tol>aee(>  and  sulphnr,  and  two  prnprietaiy  rarbulie  diiKS. 

At  tlie  end  of  about  two  nuintlfcs,  alter  three  dippings,  all  of  the 
sheep  showed  a  gain,  witli  the  exeeptitm  of  one  of  the  sheep  from 
the  earbolh'  (lip,  wliicdi  lost  slightly.  The  hnvest  gain  aniong  the  sheep 
treated  with  tobaet^o  dip  was  3A  ponnds,  the  highest  lU  ponnds.  The 
lowest  gain  among  the  sheep  treated  with  lime  and  sulphur  was  7 
p*nind8,  tlie  liighest  Sh  pounds.  The  lowest  gain  among  the  sheet* 
treated  with  tiie  carbolie  diji  was  \h  i»Hunds,  the  highest  3^  pounds, 
while  one  animal  lost  ^  pound.  The  sheej)  were  given  a  fourth  dipping, 
ami  at  the  end  of  aootber  month  showed  the  foHowing  gains  and  losses 
over  their  original  weight  at  first  dii*i>ing;  Sheep  treated  with  tx>baecx>^ 
11  to  15  pou nils  gain;  shee]>  treated  with  lime  and  snli»hur,  Hi  to  H 
pounds  gain;  sheep  treated  with  carbolic  dip,  1  to  *4  pounds  gain,  in 
one  ease  VU  pounds  lost. 

The  experiment  was  then  repeated,  the  lime  and  sulphur  being  used 
on  sheep  previously  flipped  in  carbolic  or  tohiuiet*  dips,  and  vice  versa. 
Alter  ten  days  the  slirei>  treated  with  lime  and  sulphur  had  gained 
from  2  to  3  pounds;  the  sheejj  treated  with  tobaee(*  had  renuiined  sta* 
tionary  or  lind  lost  from  t  to  U  pounds;  the  sheep  treated  with  ear 
bolie  dip  had  gained  as  high  as  1  pound,  or  remained  atationiiry,  or 
had  lost  as  mneh  as  ISA  [)ounds.  At  this  point  eireunistanees  inter- 
vened whieli  ch»sed  the  experiments  tor  the  season, 
■  (jillette  has  alsf»  made  deterruinatiaus  of  the  loss  of  weight  of  sheep 
from  dipping.  Part  of  his  results  agree  with  ours  and  part  ditt'er. 
The  tddef  point  of  difference  in  opinion  is  that  (jillette  considers  that 
tlie  best  eon  elusion  can  l>e  based  U|>on  weights  taken  a  tew  days  afler 
dipping,  while  we  consider  the  weight  at  a  later  period  as  the  better 
criterion.  Gillette  gives  weights  from  November  17  to  Decern l>er  li2, 
and,  taking  tlie  eases  where  the  sheep  have  been  dipped  twi(*e,  we  see 
from  bis  tables  that  the  carbolic  slieep  gained  on  an  average  0  ])ounds. 
the  sheep  treated  witli  ti>ba('eo  gaitJed  8  jmunds,  the  shee])  treated 
with  arseniciil  dip  gained  8  pounds,  tlie  sheep  treated  with  lime  and 


ANIMAL    INDl'BTBV* 


sulphur'  gaitieil  U  iMxintls,  while  the  sheep  which  were  not  dipped, in 
order  to  give  n  b^usis  for  ootii  pari  son,  gained  0  poiindti. 

Holding  ill  tiiirut  that  shei^p  may  apparently  gain  or  lose  nhofi 
poundH  per  day  when  iiotdipi>ed,  it  is  seen  from  the  experitiienu' 
Gillette,  in  Coh>i  ado,  and  by  tlm  Bureau,  in  the  Distriet  iif  Colmnbia, 
that  the  oft  repeated  elainj  that  lime  and^ulphur  dips  grive  a  greatiT 
setiiai-k  than  other  dips  is  erronrous.  In  both  the  WesU-rn  antl  the 
Eastern  experiments  the  sheep  treated  with  lime  and  sal phnr  averaged 
the  greatest  gain,  the  sheep  treatetl  with  tobaeco  the  se«*^nd  bigheiit 
gain,  while  the  caiholie  sheep  sl»owe<l  the  lowest  gain. 

DIPPlWii    PLANT8. 

There  are  numeroos  kinds  of  dipping  pfants  in  use,  the  sixe  and  style 
var^  ing  aceording  to  the  conditions  which  are  to  be  met  and  the  iridi 

V  i  d  u  a  I  tasti^  o  f  t  h  e  o  w  1 1  e  r . 

Thi*  faruier  wlir»  has  but  a  sntall  tioek  ran  nae  a  small  (lortjiUIe  vat 
for  dipping,  turning  a  partofhib  barn  or  some  shed  into  a  catcfaiO|* 
pen;  by  holding  tht*  sheep  a  moment  at  the  tof*  of  the  incline,  a«  the 
animals  emerge  from  the  vat,  and  allowing  them  t<i  drain,  lie  ttmi  do 

away  with  the  necessity  of  a  drain 
in  g  yard. 

When  large  Hoeks  are  to  lie 
dippt'fl  at  stated  luTiods  it  will  be 
economy  U*  build  a  more  pertna^ 
nent  plant.  8ueh  a  jdaiit  should 
(x)nsist  of  (1)  collecting  and  forcing 
yards,  provided  with  a  (2)  drive 
and  (3)  chute,  or  slide,  into  the  (4) 
di Piling  vat^  from  which  an  (5)  in- 
dine  with  cross  cleats  leads  to  the 
(6)  draining  yards. 

Heating  tanks  or  boilers  are  aJ;*© 
neci^ssary.  For  a  small  vat  any 
portable  caldron  (figs.  5  and  (»)  with  a  capacity  of  HU  to  100  gallons 
will  answer,  and  the  pro]>er  tetuperature  may  be  maintained  by  ponring 
fresh  hoto(i/e  into  the  vat  as  the  vsupjrly  is  exhausted  by  tlie  dipping. 
In  the  large  permanent  plants  the  temperature  can  best  l>e  regulateci 
by  means  of  a  steam  pijie  or  hot  water  coil  close  to  the  Hoor  of  the  tub. 
Thermtuneters  are  an  absolute  necessity.  The  tloating  dairy  ther- 
njrmieter  (lig.  7)  will  he  fooiul  to  be  most  convenient,  and  several  extni 
thermiimeters  should  be  kept  on  hand  to  replace  broken  inatrtinienttii. 
The  thermometer  is  dro]>|HMi  into  the  vat  and  alfowed  to  float  for  a 
short  time,  then  quickly  reumved  and  the  temperature  determined,  it 
is  well  to  make  paint  marks  at  the  side  ol  the  100-  ami  110"^  points. 


Fio.5.— A  kimple  ealdron  which  mftj  be  umkI  for 
iKiiliug  dip. 
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Hnihihtff  mafrriaL — Tbe  yiir<ls  and  vat  imiy  l)t^  built  of  wtKxK  i'onri'et<?, 
ffriirnttMl  stotif,  or  brick,  in 'conli rig  to  tlie  individual  tast^i  tif  tlu' owiior 
and  the  facilities  at  hand* 

IHmemitmn^^'Vhe  diraeusioimof  the  various  parfs  jriveo  in  tlve  tbllovv- 
iu^  des^'riptious  may  be  varied  aceonliuj^  to  the  breed  aud  the  uund)er 
of  sheep  to  be  dipped.  Dipping  li^jnid  will  be  saved  by  niakiuji^  the 
tub  inueb  narrower  on  the  bottom  than  at  the  top.  On  top,  simple 
oblong  dipping  tanks  vary  from  1  foot  9  niches  to  *1  feet  iu  breadth,  2 
feet  or  li  feet  *i  inches  forirtiug:  a  et>n  venient  niediuin.  Floors  vary  from 
<►  inches  to  3  feet  in  width,  St  inches  forming  a  good  working  medinm, 
Deptli  varies  from  3  feet  to  5  feet  Ci  inches,  4  feel  to  5  feet  forndng  a 


Fm.  6.— A  oalfli'on  with  nUtve, 


convenient  ujetlium.  If  calves  are  to  be  <lii>ped  in  the  same  vat  it  will 
be  l>e«t  to  make  the  tab  5  feet  or  5  feet  0  inches  deep, 

111  sinking  the  tnb  in  the  ground  it  is  jilways  well  to  have  the  top  of 
the  tub  9  inches  above  the  giimnd  line.  It  is  also  well  to  sink  one  end 
(where  the  sheep  are  thrown  iu)  slightly  lower  than  the  other  end,  as 
this  will  nnike  it  easier  to  empty  aitil  clean  the  vat. 

VnftrhtM^  or  jurLs^^iu  nsiug  large  Viita  crutches,  or  dipping  foiks, 
are  necessary,  and  even  with  small  vats  they  are  nset'uK  Crutches 
shonld  be  5 or 6  feet  long.  The  hartdle  should  be  strong  (rake  hiuHlles 
are  a  little  tf>o  light).  One  end  is  (a-ovided  with  an  iron  ferrule,  irtto 
which  the  bent  iron  is  inserted.     The  iron  should  be  one  half  inch  ronnd 
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or  tlireoquarters  iiirh  half  round.    The  form  of  the  era 
is  shown  III  fiffs.  8  aud  iK 


A 


m. 
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Onmjvif, — Tlie  caimcity  of  tubs  should  be  jilHiiily  oiarkl 
oil  the  side  every  3  or  0  inchen,  in  order  tacMjrrectly  mc 
the  anioiiiit  ^if  liquid. 

Bmall  PoRTAiiiJc  Vats  iroH  Small  Flx>ejc6. 

If  no  regidiir  dipjiirig  vat  18  at  hand  a  gootl-sized  1 
inny  be  used,  tis  kIiowu  \n  tiiu^  10.  Dipping  in  this  niatii 
is  slow  iiiid  !edtous,  but  may  hv  i'e8i»rted  to  in  tMise  of  nf*i* 
8ity,  a8f  for  in  stance,  when  a  few  iiheep  are  booght  fra 
aiiotlier  flock  whieh  is  not  known  t^  beabaolutidy  free  fro 
sciib.  If  ciire  is  taken  to  dip  thoron^xbly  the  dt[»]dn^  luj 
be  done  km  eiVertnnlly  in  sneb  a  inb  an  it  eon  Id  be  dotie 
:i  large  vat,  Ite<rmrse  to  ordinary  tubs  is  not  advi 
liowi^ver,  when  it  18  possible  to  use  regubir  dipping  rat 
LartdKs  may,  in  case  of  necessity,  be  dippe^l  in  troughs, 
8hown  in  fig.  11, 

A  8nniit  portable  vat,  anitable  for  use  in  dipping  ruii 
tioeks,  is  shown  ii*  \\\:;.  11!.  When  mit  in  use  this  vat  in 
be  eonventeutly  stored  away.  An  a<hanUige  conneete 
with  thiB  vat  in  that  it  may  be  drawn  fnan  place  to  place 
tlesired.  Tin*  dimensions  hrre  pven  may  be  varied,  aei'ori 
n\^  toindiviilual  taste,  by  making  the  vat  longer,  bn»ad 
or  deeper*  A  convenient  size  will  hv  W  feet  long  by  2J  U 
broad  at  the  top,  9  inches  broad  at  the  iKittom,  and  3|  to 
fe*4  deep;  I  lie  iioor  measures  1»  iju-bes  broad  by  4  feet  laug 
from  1  fotit  above  one  end  of  the  tloor  a  Riant  with  er»>fl 
cleats  ri8es  to  the  t+jp  and  end  of  the  vat.  The  sbeep  ai 
fhopi^ed  in  hy  hand,  (»ne  at  a  time,  at  the  deep  end,  and  aHi 
bein^  liehl  in  the  dip  tor  two  niinntes  are  allowed  to  leaf 
the  vat  at  tlie  slanting  end.  They  are  lield  a  uiament  a 
tlie  slant  to  allow  tbeni  to  drain  oiV,  thus  economizing  i 
dip*  A  gate  may  be  placed  at  the  deeper  part  of  the  slaii 
if  di'^ired,  in  order  to  nave  labor.  This  gate  should  swiuj 
toward  tbi*  exit  of  the  vat.  Such  a  tank  may  be  made  fl 
lAincli  pinr  boardf<T  with  tx>ngae  and  groove,  and  sbouli 
be  w^ell  pitched  or  panited. 

This  jdan  of  vat  may  be  easily  mcMlitiedt  if  desired,  Bt^»  aa  I 
have  a  stnall  drippinj,^  ]ten  attaehcdi  as  shown  in  figs.  ]3aiii 
14.  In  this  moditied  plan  an  inclined  platform  is  addcit  ti 
the  vat  sbown  in  tig.  V2  and  a  removable  skeleton  l>o\  is  mud 
to  fit  over  it.  While  one  sheep  is  being  dtppe^l  anothe 
sheep  isallowe^l  to iiscend  the  incline  into  the  small  drip[an| 
[ten.  When  the  sLeep  is  snilicieutly  drained  the  gate  I 
opened,  it  leaves  the  ]>en,  tlte  gate  is  eloseil,  the  sbc^pin  thi 
vat  enters  the  i>en,  and  another  sheep  is  placed  iu  the  val 


scab: 


NATURE 


TREATMENT. 


A  small  portable  vat  used  in  .some  plare.s  is  sbown  in  figs.  I'l  au<l  Ut. 
l>ippiu^  in  a  vat  of  this  kind  may  be  tliorougli,  but  m  tedious. 

Aiiotljer  Htyle  ufsmall  vat  .suitable  for  liolding  tiin***  shwp  at  a  time 
is  sbowu  in  tig,  17,  It  in  t^stimated  that  l^otM)  nheep  may  be  dipped  in 
tliis  tub  in  a  single  (iay.  The  dimensions  of  the  plant  are  given  in  the 
diagram^  and  need  no  further  explauatiou. 


ItJREAU   OF    AN 

may  be  either  miuaie  or  oblong,  as  shown  in  tigs.  17  and  18,  or  tliey  i 
bo  di-ciihir,  as  8howii  in  fig.  19.     The  square  or  oblong  yiird^  Hre  Uie 
more  simple  in  constiiictiun  atul  need  no  detaili^ft  deHcriptioii,  aii  ail 
detuilB  may  be  seen  by  eonsultiiig  the  diagrams.     TJie  cirimlar  yarti, 
however^  needs  a  wt»rd  of  explanatton. 


10>  IL— Tiouiili  U*r  i1i|»ping  Utzilm.     iL'ojiUk!  fr<»m  St0w«rt'«  TImi  Sliephfrd*  Mtttiaid.  liMAI^ 


In  using  the  circular  yards  (tlg»  VJ)  two  Tiatnral  habits  of  the  $1ie^|» 
are  turned  tn  prartiisil  Mot-oiint,  8o  as  to  lessen  the  work  of  driving, 
namely,  the  habit  nlieep  have  of  *^ ringing'"  wlien  disturbed  in  a  yard, 
and  the  tendency  tbry  t^how  to  esirnpo  at  tin*  i>«>itit  where  they  eoterlMl 
jiielo.snre. 


Fi(j.  12  —A  ail  I  All  porUbte  dippilije  v»t  for  < 


The  tiovk  is  yarded  ar  A  B  mid  find  it^  way  into  yards  I  and  2 
tbrougli  tlie  oiH'iiings  CD  and  OE,  When  the«e  yards  are  full  tlie 
gates  f />  and  A/i  are  dosed  to  lorni  yard  0,  The  sh«*ejj  then  cirri© 
through  yards  3,  4,  5,  and  6,  coming  tn  the  imint  at  which  they  eulerwi 
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and  expecting  to  escape.    When  yards  3, 4, 5,  and  G  are  filled  the  other 
gates  are  closed,  so  that  the  sheep  can  not  return  to  yards  1  and  2.    W 


Flu.  13.— A  small  ]»ortable  drippinj^  vat  with  atiac]i04l  dripping  platform. 

the  animals  hesitate  to  enter  yards  3,  4, 5,  and  0,  another  natural  tend- 
ency of  the  sheep  may  here  be  turned  t«)  account.  A.  man  Jumps  over 
the  fence  and  runs  through  the  flock  in  the  opposite  direction  (6, 5,  ^,  3) 


Fio.  14. — Detachable  skeleton  box,  \viih  gate,  to  lit  over  the  dripping  platform  shown  in  fig.  I'd. 

to  that  in  which  the  siniinals  are  wanted  to  move.    This  will  generally 
result  in  starting  the  sheep  in  the  desired  direction. 
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From  the  exit  of  yard  G  (BC)  there  should  be  built  a  uarrow  run 
extending  to  the  dipping  vat.  This  run  should  be  about  20  feetlous 
by  2:^  feet  wide*,  and  should  be  ])rovid(»d  with  sides  high  enough.  efi]je- 


Ki(i.  ir>. — A  Hiiiall  |)atvnt4^<1  ]»ortnl)1o  vat  armngtHl  as  a  rart.    (Ct>]>i«'d  from  A rmutic*^.  1895,  The  Shrxf 

I^Htor.  ]i.491.) 

cially  nesirtlio  vat,  to  ])rov<*nt  tlie  sheep  fmni  Jumping  over  and  rliiis 
os<'aping.  Tliese  sides  sliould  be  continued  a  short  distanri*  along  liotli 
sides  of  the  vat.  The  last  .">  feet  of  this  run  should  shmr  down- 
ward toward  th(^  vat  af  an  inrline  of  iir>  to  .'^0  degrees,  and  should  k- 


Ki<..  l(i.     i*urtablr  vat  nutol 


(('opicil  I'roiii  Ariii:itii^o.  iKlt').  TIieSh«M>p  Doctor,  p.  4Ul.i 


sin(K)lh.  I>y  pouring  npf»n  it  some  of  th(^  dip  it  may  be  made  sHpperv 
so  that  the  shee])  will  slide  into  the  vat.  If  there  is  no  natural  incline 
t<»war<i  the  vat,  an   inelin*'  may  easily  1m»  made  by  raising  the  tioor  of 


^UHKAIT 


inmiti 

] 


i\w  run  at  n  point  5  feet  from  the  vat.     The  sheep  will  then 
iiicHuo  .1  t<»  thc^  hi^^ht^st  point  i/,  then  dc>wn  the  int-liiie  chute  ^. 

Much  time  will  be  saved  in  di|ipiii^^if  tbeyardBnnd  run  are  arnitiged 
in  Hucli  a  way  th;it  the  nheep  iti  the  race  can  not  see  the  difipiug  v»L 
This  eaii  be  accomplished  by  either  of  two  simple  met  hodn:  Fifi^t^lbr 
run,  instead  of  being  struight,  may  lie  built  witli  a  Budtlen  angit?  at  tlir 
point  y  (see  tiff.  19);   the  vat  will   then    n*>t  be  visible   U>  the  f^hvtfji 

ascending  the  iTicline  jr;  or,  Hccood^ 
if  a  Htraight  run  in  built  as  showii 
in  i\g,  lt>  a  loose  curtain  of  bagifi^i^ 
may  be  hung  at  the  pciiut  where  tb« 
inn  jtnnK  with  rbe  vat.  This  curtmiti 
will  fall  haek  into  placu*  h.s  the  g] 
drop  iuto  the  vat. 

A  inodifieation  of  the  cireuhif 
is  seen  in  fig*  20,  taken  from  ihbi 
{1893)  Hi«t<)ry  and  Present  SUIirof 
the  Sheep  Hreeding  Iiulnstry  in  ihfi 
Argentine  liepiiblic 

The  most  simple  kind  of  chate  if 
made  by  using  au  tntdine  at  the  end 

of  the  run,  us  shown  in  tig.  HK 

A  ser<nMl  kind  of  i-hnte  in  uAe  in 
tlie  endless  cliain  or  treiuimill  ehat^t 
siiown  in  tig*  lil,  lt«  coui«tiiictio» 
ean  l>e  Keen  from  the  diagniin  aiud 
need  not  be  defteribed  in  detjiil. 
This  ehute  may  be  itnprovcxl  hy 
bnihling  it  on  a  slant  towartl  the  vt^U 
in  which  ease  a  bolt  or  other  arrange 
nieiit  must  t>e  altaciied  to  stop  the 
chute  when  de8ired;  the  weight  of 
the  sheep  on  the  movable  I'hute  will 
help  t/i  carry  the  animals  tt»wanl  tha 
vat. 
A  thii'il  cliute  in  use  is  a  pivoteil  platfc*rm,  shown  in  flg,  22.  The 
sheep  walk  out  on  I  lie  phitfurm  nntil  they  overbalance  it8  free  end,  ami 
then,  when  a  sliding  bolt  is  removed,  fall  into  the  tank.  The  strnetntt 
of  the  cliut*^  may  be  seen  fnmi  the  tignre.  Accidents  are  more  likely 
to  result  from  usin«;  this  ehnt^*  than  from  using  thr  slant  i>r  the  eliaio 
chute, 

Fordifiping  pn^gnant  ewes  8onie  persons  build  a  movable  plutfcinn 
which  ean  be  lowered  into  the  vat  and  raised  at  will. 


Fki,  2«.  — Ar^t-nOmj  nt^iiilrtrt'ular  rr'o.«>iviu^aii(] 
furt'itiif  yunb,  wiili  »  Htniigliit  vhI,  drAiDiOiC 
jitMi*,  vtr .  Tbr  intiKUiaioiis  urn  givvn  {d  Ibo 
tnrtrit  nyittt'iii:  1  ui.  tJ»et«rj  9i|UJils  39.36 
tiiclit'n.  {fjopit'd  tpitiii  Oibsou'ii  HUUiry  aiul 
Prt-m 'lit  Stji  {v>  i)(  0 1 1*  S btntp - B irv*.H\ in g  I w 
(luatn  in  Ihi'  Ar^i'tihiiu  litspubJic,  l^i'A.i 
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THE   DIPPING  VAT. 


The  dipping  vat  may  be  made  on  several  different  plans:  The  single 
oblong  straight  vat;  the  double  or  triple,  with  turns  at  the  ends;  the 


Hn»- 


ChuttD 


Fio,  21.— Dipping  plant  provided  with  an  endleas-chaiu  or  treailniill  chute.    (Copied  from  the  Amer- 
ican Sheep  Breeder,  1891.) 

square;  or  the  circular.     In  case  of  single  oblong  vats,  time  will  be 
saved  in  dipping  if  a  long  vat  is  used,  so  that  the  animals  may  swim 
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Flu.  22.— Dipping  plant  lUuBtrating:  A,  collecting  and  forcing  yanls;  B^  straight  drive ;  (J,  decoy  pen 
in  which  several  sheep  are  kept;  D,  dipping  iH*n  witli  pivottMl  tio<»r  E,  secunMl  by  a  holt;  by  with- 
drawing the  holt  the  sheep  are  precipitated  into  the  square  tub  F;  (7,  sliding  gat*^  through  wliich 
the  shoep  pass  from  the  tub  to  the  draining  p(>ni<,  J  m\i\  K;  L,  channel  for  drip,  conducting  the 
ooze  back  to  the  vat.  The  lower  diagram  gives  a  surfa<'e  view  of  tho  upper  tigure.  (Copied  from 
the  Veterinarian,  1862,  p.  333.) 

directly  through  without  stopping,  and  then  leave  tlie  tank.  Very  nat- 
urally the  longer  the  vat  the  more  building  material  and  ooze  will  be 
required.    Vats  are  in  use  varying  from  10  to  120  feet  long. 
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The  dnifle  oblomj  m\t,—^m^\^  ubloiig  dippiu^  vi*Ks  are  ^bfurn  in  I 
18,  14»,  %\  21,  23.    Tbeac  tanks  Bboulil  be  made  about  2^  fwt  hrosiill 
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6ECTI0N. 


nrascetiot. 


nij  iiiai^r  \tfn  wltli  «■■  jficliuvd  trlmtf^  ur  In  ^Mdii  n  iimn  uni^pimM  to  ]m»m  t)i«vi«hfi«»p  o»f»eAt  ft  111 
into  th«  vut ;  />  />,  thi*  lull,  whirii  nhouM  iTH^aiiiii  rruin  UO  t*t  U'O  if«r-t  krtia,  SJl  fi»  iiO  It^cJu'^  lirf«Hli 
tht"  tnji,  IS  to  »  lut'hi'H  |jr*»jni  ut  tlir  IhM  luiii ;  J^,  b*>j*nl  2  fiH^t  Li;;h  tin  tm  li  mUU*  *if  f  »**'  ijfif  rrvm^ttTII 
vitt  to  fall  J«  tli«  N|ihiM|i  liml  rci  (in^vt^nt  tkn  »hiM»p  frnin  «'**  ajikit: ,  /',  A.  (Irjuiiin  -  <>>  <\>'  |>|>uik<  psB 
r,  ftWingly^  |?'i'ei  ''\  nrfwii  ih-<itmii  nf  tlie  IuIj;  »/,  eruuh  \*n  k*  r|HMi;  ih*.  ^,i^  J.  -  ..|  i  L  Uti*p  a^ 
tbn  »iirfA««.  nnil  f«*r  unKiliiii!;  ot  ImlilniK  uhvu-p  lit  llui  «)i|f,  (TUiit  atMWiiii;  U  iJik«  »  j  nmi  I4v  4 
«iilhiml  Juiiriiul,  III,  J^m.T>.:!.'ll||  ill  vnu^  stUu  nn\y\Mnmi  m  tii'^  Am^dou]  fihcfm  Hn^Jfr.  r  ' 

the  top,  U  incites  broad  iit  tb©  Iwttorn,  and  4  to  5  feet  deeii ;   tlio  ien| 
timy  be  20  t*>  12()  feet,  as  desireiL    Oue  end  (tbe  eutraiitie)  »lioa1d 

straigbt^  a8  istiowTL  hi  figii.  24  and  20,  or  %vitb  a  8t«€] 
Riant,  as  »hown  in  fig^.  21, 2*%  and  25,  while  tlie  Im 

,  r>  to  11  fec^  ut  the  otbtir  end  (exit)  Mbonbl  bave  i 

If!    4\  ^Tiidual  slant  with  rro?i8  cleats, 

fitt' fiffitan'  r*i(. — A  .sqiiEire  vat  is  sljnwnin  ii/;,  _- 
Tbis  till  J  slioiibl  hi^  -1  IVi't  thn^jt,  anil  larirt'  i^riorii^ii  ti 
hull]  10  or  IJ  s1jl'*^[>  at  a  tinH\  Tln^  sititan*  \at  ilue? 
iimI  pri'siMit  iiiiy  ]iar(  iriilai"  advaiita^is  u\ri  nsir 
rnw  t»h]<Mi^  valv,  (^xirjit  that  it  ^i\(  s  tiu^  slitT]i 
an  uppdt'l  unity  in  suirn  aniuiul.  Thi.N  kinil  at'  a 
\i\i  is  not  ill  Vi'iy  ^^inirral  nsr  annrli^'  l**r«:r  hordtM>. 
Tht'trifih  rnf. —  IrMbc  ti'iplr  vat  (li|:/JS  tlir  sht*^/|^ 
roiiM'  t  Iiiohm;]!  tlio  I  un,  or  ili]\o,  and  sliijo  iiit^«  th».' 
ltistv;it  at  .1;  swimioia^ur  in  tin-  iliicrnuii  nT  tlie 
nrio\ss  tln-y  round  tin*  tniiis  /*  atnl  r,  asi-i-uif  tht? 
She  liui^  /^  and  L^nlrr  Ihi^  dr:uiiin|:  pt^na,  Tlir  llirorv 
iilMiti  wlurli  this  tri|d('  wM  is  iisi^d  is  th;d  up^nj 
loiiiidin^  IIm'  poitd  ft  tht*  sln^t^p  l^Mid  to\\Mid  lliv 
\v\U  tlois  rrninpliuju':  lln^  scales  on  lln-  ]vil  snlr  .iiJ*! 
opiMiiu^^  thv  wotd  on  tho  liulit:  upmi  io\indJn^  tbu  [unnt  r'  tliry  l>«'n<l 
linvard   tin-  ritihl.  nninifJniu   th*"  sralm  of  iliat   sidi-  nntl  oinMunji  tin- 

I'hiH  vm  is  in  u^-*-  nt  'I  iil<  "iii Ji,ili  Hr.itii'fj,  Now  >nnlli  Wsdi^:^,  :ith1  yivr^i  imu-h  **;it' 
i^r.M  turn.  f  ||M  suMMiiiiai*^  riM '■  IH  1"J  frrt  li  in>  h*'^  h^vj.,  i  l'<«»a.  U*  itirlion  \\  Mir'  ;0  to[t, 
Willi  t-iiMliuU  iriHiird  **fMpt*  l<i  ll  ifuhi^^u*  dn^  iMillndK  ami  3  fiM  t  !>  itohc-^  *it-i  |i;  Tbc 
trojiliiii^  stii^i^  l^ljoiti  is  il  MM>t  o  iiM  }iiH  liMni  I -lU  f'lM  (Mill  .(Hiiniiiiuit  ^t  ^^^ll'  ^»  rieje  i>f 
Ti  iiH^I  1"  ill  11  I>*'t  ;t  Mi»  bi'3.  'l\t  jdl<MV  fnr  tiny  ui  ;dv  '^In  «  p,  width  wTiiiHl  in  XUt^  wi*y 
Jiinl  lilni'lt  tiM'  **tlKr.s  lit  Tin* "  n4  oi  t]i<  8\viiri.  iIil*  liuinin^  stuj^u  ujn'iis**ut  friKii  I  fr«>t 
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wool  on  the  left.    This  is  evidently  a  more  theoretical  than  practical 
(ronsideration. 


*~*^ 


GROUND       PUAN. 


Flu.  25.  — A  8oniew)iHtRiiiiiIar  Htr»i>(Iit  Hwiiii  taki'n  from  Siitlicrlaud'H  Sht'tip  Furiuiiifi::  /I,  collcctiuir 
I>eiiH:  //,  /^  HiDiiIltT  pt'118  (\  Hiiiall  yu'U  at  tho  huIo  of  tlu*  vnt;  K,  decoy  }>en  in  which  Hevcral 
ftiieep  ar«  i>lace<I  to  imliicn  the  iihcr;p  in  yen  li  to  ontcr  pon  <*;  />,  />,  a  tub  50  to  00  ft^jt  Ion/;,  5  feet 
dt^ep,  21  ineheH  liroad  iiiitii  'A  'eet  from  tlie  top.  then  nnrrowiiij;  to  0  or  8  inehea  at  the  bottom,  an 
nhown  in  th«  croiiB  8«'Ction,  </;  Jf.  a  l)o  ird  2  feet  hi^h  to  e.ateli  the  BphiHh:  the  last  18  feet  of  the 
Hwim  HiantR  jcradiially,  with  enmn  eleatM,  to  the  draiuiiij;  i>eni4,  as  seen  in  If:  K,  E,  draining  penH, 
workeil  alternately  With  tlie  Hwini:in<x  Kate,  F;  each  |M>n  menHiin'^  24  by  15  fi'ot,  and  bIiouIu  slant 
toward  the  vat;  J\  crnteh  5  or  0  feet  lonj;;  A,  mixer  for  Htirrinj;  the  liquid. 

Eac*.h  run  should  be  about  15  to  30  feet  long  and  2j  feet  broad;  the 
tank  should  be  4^  to  5  feet  deep  and  4  to  7^  feet  wide  at  the  bottom. 


IF 

C  ATCHINC  KRAAL 

\M 

Pltor  ivYierc  laaoMirti  forked* 

TANK                                    1  f 

ORAININfi  KRAAL. 

T 

Fiu.  26.— A  dipping  plant  li;:u  red  in  tlie  AffriciilturalJourUitl,  1894,]>.  C20,  in  UHe  in  South  Afriiu. 

At  the  point  A,  where  the  sheep  fall  into  the  swim,  it  is  best  t-o  have 
the  floor  of  the  first  run  2A  feet  wide  for  a  distance  of  6  feet,  in  order 

10  inches  at  top  and  11  iiiclieH  at  bottom  to  a  width  (top  and  bottom)  of  6  feet  at  a 
dintance  of  (>  feet  3  incbes  (lon^itudinaHy)  from  tb<>  end  of  tbe  Hwimming  race, 
and  gradually  widons  for  the  remaining  H  feet  of  lengtb  to  a  width  of  7  feet  at 
tbe  end. 


I 

drtpplnR  pMi«.        ^^H 
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to  [jrovejit  act!! dents,  but  beyond  that  distaoce  tbe  tioor  may  be  nar- 
rowed in  order  tu  save  the  dipping  tiaid.  If  the  i>arritiems  E  and  J* 
are  not  maile  solid  tlie  ooze  will  circulate  nu»re  c^asily  and  thus  remain 
at  a  more  even  ieuiperatiire ;  the  boards  Hlii>uhl  be  close  eiiuaj^h 
togrether,  however,  to  prevent  the  sheep  froai  catching  their  feet  in  the 
eiat'Jv8,  A  gate  shonki  be  arranged  at  /i,  so  that  the  aiiirrial^  ojay  be 
delayed  in  the  ooze,  if  desired,  (See  also  lig,  3H  of  tiie  triple  vat  iti  U8e 
at  the  Chicago  Btoek  Yards.) 

The  vireukir  vah — Some  parties  prefer  a  circular  vat  (tig.  HI*},  The 
advantageB  set  fortli  in  favor  nf  thin  are,  first,  a  ft/wer  number  of  men 
are  required  to  attend  to  the  animals  in  the  tub;  second,  where  it  is 
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F»n.  29.— A  circuljir  ilippiiijg  t»iik.    (CopiiMl  from  tbe  AgrlenUiiml  Joitmji],  ia»5,  p.  llfl.) 


de.sired  to  give  anj^  particular  sheeii  an  extra  long  swim,  this  may  be 
done  by  (piickly  closing  the  gate  /^  at  the  exit,  thus  e<nnpelliijg  the 
auimal  to  swim  around  again,  without  delaying  the  otlu^r  sheep;  third, 
by  biiihling  a  ciienlar  vat  with  a  circunitOTence  of  M  feet  the  aninjals 
may  be  iiiiide  to  swim  around  two,  three,  or  four  times,  thns  gaining 
the  advantage  of  a  tank  00,  90,  or  120  feet  Kjng,  yet  with  a  mueh  snialler 
amount  of  building  and  dipping  material. 

The  vat  sliould  be  2J  feet  broa<l  id:  the  t4)f»,0  inchen  broad  at  the  bot- 
tom, ami  5  feet  deep.  To  determine  the  circumference  multi|)ly  tin* 
diameter  by  *i.l4lii. 

Denpite  the  :idvantagi*s  of  the  circular  tank  in  saving  material  and 

obtainiog  the  adviintages  of  a  long  swim,  there  are  two  rather  serioae 

3227— ]So.  21 1 
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objectitMis  tv>  it:  Firtit,  m  the  vat  as  »liawn  In  fig,  29,  it  is  iiei3aami7l 
tlirow  the  HiniimLs  in  hy  Isaud,  since  a  ehute  directed  nito  the  cir 
wmilil  leiwl  to  aeci<leiit;  st^cond,  tbo  circtilar  vat  is  much  more  dtltir 
of  (■oiiHtruetioii  tliaii  tlie  straijjfht  vtit. 

These  objfc^tiDtie  luay,  however^  be  overcome  in  sevenil  wayis 
preserTiiig  all  the  advantiiifew*    If  ti  cireular  vat  is  prefeirc^d  andj 


cJiiHr  i^  ilrsiivd.  rhr  uhJLH-t  mny  hiNittuiiiefl  by  )Mii!iIiii|ra  shnrt.  stiai^hi 
\i\\  uii  n  inu^rnt  tip  th*'  riixle.  ;is  shown  in  ti|j:.  ^^iK  In  thisi'us*.*,  twi 
i^wiii^Mii^r^M"  t^liiiin*,^  *i'Aiv.s,  A  and  /*,  will  \)v  n'*|uired. 

Tli*  tifufhttrttf. — All  nf  the*  udv;inhi^es  ol' thi^  rirciihu  vat  rn;iv  bt 
«'rpniVMn<'d  vsilh  rh^Msim  nnistrnrrNn]  nf  111*'  sinti^djt  v;it  by  iMjihiih;^  51 
shnix^it    Inh    uiiii   u   thiuhJe  rJiMhtJi'l,  ;is  i^jtnwii   in   ligs. -U  and  iL\  tm 


/' 
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Becontl  8wim  being  prolonged  id  an  incline  to  the  draiiiiii)n-  pens.     Such 
a  vat  may  be  constnicted  as  iblltiws: 

Build  an  oblong  tub  15  feet  long,  5  feet  deep,  5  feet  wkle  at  the  top, 
and  3  to  5  feet  wide  at  the  bottom*  Itniining  lengthwise  throuj^di  the  cen- 
ter, build  an  upright,  partially  open,  partition  10  feet  long  and  4^  feet 
deep  (miHisnred  from  the  top  nf  tlie  tub),  leaving  an  open  npaceof  2^  ft^et 
at  each  en*i  and  6  inchejs  at  the  bottom;  this  partition  i.s  Kni>ported  by 
three  uprights  running  to  the  floor  of  the  tub,  and  cross  ^uj^pt^rts  may  be 
placed  on  top  of  the  tub  at  at^y  point  except  near  the  entrance  of  the 


¥in,  3L— View  of  rltMibli?  r>h1uug  HWim.    (Conaiill  also  tig,  U2.) 


BWiin*  A  gate  is  hung  at  one  end  between  the  slide  (entrance)  and  the 
incline  (exit),  and  should  extend  above  the  tub,  in  order  to  prevent  the 
sheep  from  jmnping  over  the  middle  partition  into  tlie  second  swiui; 
it  ehouhl  extend  down  to  within  about  ft  or  12  inches  of  the  floor  of  the 
tub.  When  this  gate  is  chise*!  against  the  miihUe  i»artition  the  sheep 
will  leave  the  vat  l>y  the  incline  to  the  draining  pens;  when  it  is  closed 
against  tii©  inclines,  the  sheep  can  be  forced  to  swim  around  the  tub  two 
or  thri'C  times,  asdesiretl.  t>r,  in  place  of  a  swinging  gate,,  two  sliding 
gates  may  be  arranged  to  run  up  and  down  in  grooves,  balancing  each 
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other  or  ^imjU  btilimced  separately  by  weights.    One  of  l]wm*  ^^alr^  i^ 
lilaeecl  btstwt^eu  th«  end  of  the  vat  and  the  end  of  the  middle  i>;irtil» 
the  other  in  phiced  at  tliw  entrance  of  the  ineHne  U^  Dw  draiutn^  ]teo%. 
By  constructing  the  double  vat  and  sending  the  sheep  around  thr«e 
times  tlier©  would  result,  flrst^  a  savhi*?  in  the  origiiial  cost  of  tlie 
tank  when  compared  with  a  IMJ-foot  straight  swim;  second,  a  savintr  iid 
spare;  thirds  les^^  than  half  ^s  much  dip  wodhl  have  to  l>e  kept  HariM 
at  a  time;  fourth,  less  than  half  aa  much  dip  would  have  Ut  be  made 


^ —  ii/r 


^■*y*y^, 


T*- 


M 


1 


in'i"^  i-i  :^ 


p-^^rn 


%! 


I-'Ki.  :rj.  -A  .luiil.ln  nl.l.Mii:  ^wiiii  .1.  i,'r..ini<l  pliii:  /.•  Hi.l.' vi.«w  <.fthoTni«Mlo  partition:  C  loniritu.i)- 
lial  stc  tKiii  nC  1 1||^  iii>f  s\\  itii  /',  loii_ii  ii.linal  s.  ctiuii  nt  Hi.-  m  cuiid  m\\  iiii,  \^  itii  iin  liiK-  .  A  .  .  'i»vr 
-.  .(ioii  ..|  till-  r  II  tiro  vat,  \\  il  li  part  it  ion  iti  I  li<-  i  .  iit«t . 

up  at  w  time;  fifth,  llir  icsidue  alter  (lippin«r  would  be  re«lnced  aud 
thus  tlir  loss  (lecieased.  It  would,  however,  take  a  loujjer  tiuie  to  dip 
a  laru-e  tiock  of  sheep  iu  sucli  a  vat  tlian  in  a  strai^^Iit  vat  *.H)  feet  Ion*:. 

'I'm-,  I\< LINK    K.  THK   Dkiimmni;   Pkn^. 

At  tlie  eud  of  the  vat  au  iueliue,  with  cross  (deats,  is  built  so  that 
tlie  sheej)  uiay  leave  the  di|>  of  their  own  accord  and  entei'  the  diainin«r 
pens.     A  board  fence,  -  feet  hij;)!  above  (he  top  of  the  vat,  should  run 
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a  few  feet  each  side  of  this  incline  to  prevent  the  sheep  from  escaping. 
These  inclines  are  shown  in  figs.  21, 23, 25,  and  2G;  the  rise  for  fat  heavy 
wool  sheep  mnst  not  be  too  steep,  otherwise  the  exertion  will  be  too 
great.  In  fig.  24  the  incline  is  5  feet  1)  inches  in  a  snrface  distance  of 
14  feet  3  inches.  At  tlie  Chicago  Stock  Yards  the  incline  is  9  feet. 
Much  labor  will  be  saved  if  a  hinged  or,  still  better,  a  sliding  gate 


^hed 


tfUShed 


Fi(i.3J. — (troniid  i>lan  olynitU  ninl  vat.    (C'opied  from  Amiata^H,  1895,  Tho  ShtM-p  I)<H'tor.) 

is  placed  at  tlie  deepest  portion  of  tho  incline.  Tlio  sheep  may  thns  be 
held  in  the  dip  as  long  as  desired;  wlien  the  time  is  up  the  gate  is 
opened  and  the  slieep  onter  tlic  draining  i)en8. 

TiiK  Dripping  Tkn's. 

There  should  be  two  dripping  pens  side  by  side  (figs.  17, 18, 21,  23,  and 
33)  with  a  swinging  gate  at  the  entrance;  one  is  filled,  the  gate  is  then 
closed,  opening  tho  other  ])en;  when  the  second  pen  is  filled  tho  first 
pen  is  emptied;  or  the  i>ena  may  bo  in  direct  line  with  the  vat  (figs.  17 
and  22). 

These  pens  should  have  a  slight  incline  toward  the  tub  so  tliat  the 
dripi)ing  ooze  will  run  back  to  the  tub.  A  good  plan  is  to  build  the 
incline  from  tho  sides  toward  the  center  fence;  under  the  fence  build 
a  partially  covered  gutter  inclining  to  the  tub;  the  cover  of  the  gutter 
should  be  removable  to  allow  cleaning;  at  the  end  of  the  gutter  nearest 
the  tub  place  a  grating  to  catch  tho  wool  and  droppings,  thus  prevent- 
ing these  materials  fron)  being  wji8he<l  into  the  dip. 
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Shelter  fok  tub  Dii'pinq  Plakt* 


The  vivt,  boilers,  aud  dvippirig  pens  should  be  miiler  oovc^»  and  It  viil 
be  well  to  extend  the  cover  over  the  drive  and  the  forcing  jieiis. 

Cleaning  the  pLitit  may  be  facilitated  if  tlie  fc^ltowitig  stigg^ailkilli 
are  oltserve^l:  It  is  wt*!!  to  have  one  end  of  the  vtvt  sliji^htly  lower  tbtii 
the  other  end,  80  thiit  the  ooze  will  run  toward  that  point  when  th^ 
tuli  is  being  eni])tied.  If  the  eiitii'e  flour  of  Ihe  collecting  penn  i»  niiule 
of  brick,  cement,  or  boards  atnl  loclineM  sUghtly  tovrard  one  or  twa 
points,  the  yards  may  be  more  easiily  cleaned  by  meana  of  »  hone  and 


Fia. H,^  Groiiud  jtliiu  of  yunli  anil  vaL    (Copk'ft  fTuia  Powers*  The  AtticrtoAu  ibf  tifioa,  ItfC,  p.Mt.| 

stream  of  water*  If  tliia  plan  is  adopted  there  should  be  an  npriglit 
ba8eb(»aid  or  a  solid  wiill  of  concrete  or  brick  a  few  inches  in  beigbl 
nmnin^'  around  thce4l*ie  of  the  entire  pen.  If  there  is  diritM*t  wwvT 
connection  for  the  \at  a  trai>  or  iiianlnde  Rhotdd  be  made  to  cr^it/cb  tlie 

droppioL^s  jind  the  tags  of  wool,  otherwise  tli»*  hhu*m-  }>l^vf*  u  ill  Ki*r^.»ik** 
obstructed, 

BOILIKC},   TnFUHIPTG,    ANf>   S^ETTLIKO  TaNKS. 

The  arrangement  of  tlie  boiling  tarikn  depends  njjon  two  faelors  hi 
particular:  First,  npnn  the  kind  of  dip  used;  second,  npnn  thearniiigi^ 
ment  ailopted  fur  keeping  the  bath  at  the  proper  lemperatnre. 

In  vasi}  H  sieani  pipe  is  placed  near  the  tloor  of  the  dlpfdng  viil  in 
order  t(»  keeji  the  ooze  at  its  proper  tem|»eratarc  while  dipiiing«  tli(«  vml 
itself  may  be  used  for  heating  water.  Clear  water  is  ran  into  thiJ  vul 
and  the  steam  turnerl  on  full  force  until  the  proper  temperature  h 
obtained*  !f  a  carl>f»lic  or  a  f^repared  tobacco  dip  is  used,  the  inateriiil 
may  then  be  mixed  in  the  vat  if  desired.  Even  in  this  case,  however, 
it  is  best  to  [irovide  a  separate  boiling  tank  for  heating  and  iiroparinu 
fresh  ooze  to  Jephu^c  the  dip  as  it  is  used  up. 

These  boiling  tubs  may  be  made  of  wood  or  iron,  ai^conling  to 
facilities  at  hiiiid.     If  steam  is  to  be  had,  the  square  or  round  woou< 
boiling  tub  may  be  used,  and  an  ojieti  steauj  prim  run  into  it  lo  he 
the  water.    If  the  steam  pipe  can  not  l»c  hsimI,  either  in  the  vii(  or  i 
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tlie  boiling  tiiiiks,  iron  tanks  should  be  providecT.    The  iron  laii] 
»et  in  brick  or  stone  frarnej*,  with  a  fireplace  below.     It  is  \m»t  to  ha< 
two  tanks,  eiwh  with  a  capacity  of  about  400  gallons. 

If  a  homemade  tobacco  dip  is  prepared  from  the  heaves  rlii^re ) 
alHo  be  providetl  two  iron  in  fusing  caldrons,  esieU  witli  acaveriind 
a  capacity  of  80  to  I'JO  j^jiPons,     Tlie  infusion  is  prepared   tn  lim 
6ir»aller  tanka^  while  the  Imik   of  the  water  is  he;it^<l   in    fbc 
tankH  or  in  tlie  swim  itself. 

If  A  liTnt'-anil  snl]ihur  dip  is  used  it  is  al>solnte)y  iiecr  r 

vi*b'  sonic  Hicatis  ihr  settling  tlie  mixture*  in  order  that  i  ii 
he  free  trt»m  acdiuient.    This  may  Im  <lone  in  two  ways.     The 
w«y  is  to  have  st-j^jirate  settling  tubs  provideil  with  btmgb    i         i 
three  or  four  inches  fnun  the  bottom.     After  the  mixture  i 
boiled  it  is  pumped  into  the  settling  tubs  aiul  allowed  to  reniaiti 
until  it  is  perfiM'tly  free  frcmi  sediment;  tli©  clear  liquid   in  then 
into  the  dipping   vat  and    diluted   with  warm  water  to   Uie   pnip 
strength.     Or  the  boiling  tunks  may  also  be  usetl  as  *;ettliiig  YatA. 
pipe  with  elbow  Joint  is  ruit  into  the  boiling  tank  three  or  faur  incl 
above  the  bottom;  the  opening  of  the  pipe  should  point  8idewii4e, 
uih     After  boiling  the  proper  length  of  time  the  fire  is  retnove<i 
the  liquid  allowtnl  to  stand  until  clear;  only  the  clear  oo/jb  i» 
ort',  the  sediment  remaining  on  the  floor  of  the  iHiiliug  tank. 

The  capacity  of  the  vat  should  he  marked  at  dift'erent  depths* 
capacity  of  the  boilers  should  :dso  be  marked  in  the  8atiie  way, 
these  are  marked  for  every  l*M)y  lliK),  300,  or  .^i4K)  gallons  (aivonJtnjj 
the  amount  of  dipping  to  he  done),  sej^arate  measuring  tutikA  will  I 
unnecessary.     In  case  tlie  tanks  are  not  marked  a  sepiirat«>  mes 
tank  sSiould  be  i>rovided. 

If  a  liomemudc  tobacco  dip  or  a  h'rne  and*8ulphrir  dip  in  uimhI  a 
of  scales  is  necessary.     To  guess  at  weights  in  mixing  lime  and  Aiilplid 
may  result  in  too  strong  a  dip. 

A  portable  pump  will  Ik*  found  of  great  use  in  filling  and  etnptyin 
iank». 
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FEDERAL  LAWS   AND   REQITLATIONS    RELATIVE   TO 

SHEEP   SCAB. 

As  the  Sf*ab  of  tlie  s!i**ep  is  miquestioniibly  a  conta^rious  di^^eaftc,  it 
is  unlawful  to  ship  sheep  bo  aU'ected  from  any  State,  Ternt«>ry,  or  tb* 
Distrif^tof  Columbia  into  siijy  otiier  Stiite,  Territory,  or  the  District uf 
Oobirabin.  The  penalties  for  siieli  sliipmeTit  of  iliBea^sed  she^^p  »n? 
heavy  J  as  will  Im'  seen  from  an  examination  of  sections  H  and  7  of  thr 
act  approved  May  20,  1884,  whieb  are  as  follows: 

Sec!.  6.  That  iin  rjiilrnjul  Cfunpiiiiy  witbtn  tho  riiited  Btjite«.  or  the  owuef^  m 
niasttn^  o(  «iii>  Bt^'tini  r»r  Ksiiliiig  or  ntber  vi^84?l  or  hoiit^  shall  n*i'<<i%'e  fur  traii«por- 
(atton  or  trati^pnrt,  from  ciiii;  Stuti?  or  Territory  to  miolhcr^  or  from  any  8t»t«  iuUi 
iht!  District  4»f  Ccihiii>l>ia.  or  i'tmn  ilw  lli^irict  into  any  Stiiic^  miy  Itvr  stt»ck  jtifectc^I 
iivith  nay  roniif^'ioun,  int'(H't\ou»^  ur  (ronimtiiiicabN'  diifeadCt  and  ^-specialty  thi?  tliAewr 
known  an  plcnro  jjiiniiijoinu;  nor  Nhall  nny  jieraou»  company^  or  luirporatiuta  4»iiiif 
for  8iirh  traii8j)oitjjti*>i»  to  any  railroiul  coniprtny,  or  iniLster  or  owner  t$t  smy  ini^m 
ve8jiie]^  any  Vwg  ntovk,  knowing  llioni  to  be  affected  with  any  oontagiouA^  ftiftM-iioa*. 
or  luniimiiniiuibli'  cliHi'imi);  norfiball  ntiy  perHonj  compaDy,  or  eorpomitoii  iSrivt^  no 
foot  or  tranflport  in  private  conveyance  from  one  State  or  Territory  to  anatht^rp  c»« 
frtiiii  any  Stute  into  ihi*  DiMtrit^t  of  Colniiibia,  or  from  the  Dtttrict  ioto  any  Hiat**,  afl| 
Hvu  stork,  knowing  tbein  to  he  atfeeted  with  any  eontaf^ioua,  infect iouh,  or  rnitinittoi* 
cablf*  fliseaset  and  csptMialiy  tlir  <lisrn««»  known  aa  pjenro-pnenraoniu:  Pntridfd,  Tli*l 
tbo  so-rullfil  KpbM>utip  or  Te\a>4  Ilh  or  hIiuII  nt*t  boconHiitered  a  fontagioufi,  infie<!ticm% 
or  lomrinuiirsibb'  di^iiiiKe  witbiu  tbr  nieiinjivg  of  sm^tionji  four,  \\v^,  «ix.  and  iievvn  cf 
tbiii  act,  iiH  to  I'iittle  briii^  traiisporteU  liy  raU  to  market  for  Blaag^htefp  whon  Ibi 
aanic  tire  nnloailcd  only  to  \w  fed  and  waterf^d  in  lotfl  on  the  wuy  tlitsrelo. 

SEr.  7.  That  it  sball  be  the  duty  of  the  Commi««iioner  of  A/jricnltnre  to  notlfv,  in 
writinfT^  tlio  proper  ofiiciah  or  agentfl  of  any  railroad,  Mteanihoatt  or  nther  tr:«uapor' 
tiiluin  company  doing  Imsiness  in  or  tbroiigb  any  infected  locality,  and  by  piihlit'* 
tion  iuanob  newspaperB  as  he  may  selert.  of  the  exiHtence  of  said  contAipt^n;  *od 
any  person  or  p<*r»on8  operating  any  sneb  railroad,  ur  master  or  owner  of  any  !>«•* 
or  vessel,  or  owner  or  rnatodiau  of  or  person  Laving  control  over  «nch  cattle  «ir  othrr 
livetitock  within  mich  iaf»efed  distriet^  wbo  a1i»I1  knowingly  violate  tbi*  prrttiinaat 
of  ftetitiou  ^Jx  of  thin  aef,  tihall  be  gnilty  of  a  iLiiHilemeanHr,  and,  npon  cunvicliMi^ 
Bball  btf  pnniHbod  by  a  fine  of  not  leu^  than  one  bnndred  dollars  nor  tuore  tliao  tf <* 
tbtotsaiid  dollars,  or  1»y  in]prii<ionnient  for  not  niori^  than  one  yewr,  or  by  lK>lh  iiM«*lt 
bne  niid  iiapriHonmeiit, 

The  [jrovisiout*  of  thin  statute  are  very  specific,  and  clean  and  thriv 
can  be  no  f)ossible  doiilit  of  their  ai>plication  to  the  diseaj^e  under  con 
Hideration.  OoTt^reas  has,  nevertludeHH,  pme  atitl  further  by  way  ol 
emjdiasiziu^^  this  applieation,  aiiil  lian  particularly  directed  the  atten- 
tion of  the  Di^partnient  u{  Atrrieultine  to  a  few  important  dise^aj^e^^ 
ineluding  sheep  sejib,  by  the  folhiwinjj:  rlause,  which  ha8  been  repeatid 
in  the  a]>propriation  act  for  a  number  of  year»: 

■     *     and  the  Secrctnry  of  Agrimiltnre  im  hereby  anthori/ed  t4^»  nae  any  p;»rJ  o( 
this  HUD]  be  jnay  deem  neeetmarv  or  expi'dient«  and  in  aneb  manner  aa  ho  may  Uuttk 
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best,  ill  the  eollecfion  of  HiJonujition  roQ*'**riiin^  liv*i  stock,  ilairy.  and  othrr  animal 
|iro(lurt«,  and  to  |U"eveiit  tb«  Kjjread  of  |il©iiro-iiiieimioiiiu,  tiibeniilosiH,  sbeep  ucab, 
and  other  diseiwfs  of  niiimald,  and  for  this  purpose  to  <pimploy  as  many  pereons  as  ho 
may  deem  tie^'etiaary. 

Acting  in  acctirdnnce  with  this  legislati^Jii,  the  followinjjf  onlers  have 
Ibeoii  ma*Ie  unci  proriiulgat«d  by  the  Secretary  of  Agriculture : 

lUKtM  iJiTllJNS  rRUinUlTINti   THK  T  HANS  PORT  ATI  ON  (JV  ANIMALS  AKFKt'TKl*    WlTJl    HOG 
OnOLKRA,   rUUKRCULOSie,  Olt   RIIKBr   ftrAB. 

U.  8.  l)Kl  AUTMENT  OF   AOKH/ri.TURE, 

f)FFlCK   tW  TMK   SKCRKTAHV, 

Hashing  ton,  IK  (\,  Ihcetnber  13,  ISi***, 
Notice  in  hereby  given  that  under  the  law  rclaiiiig  to  couirol  of  rantagiona  and 
litifection^  dit^aaeH  of  aiiiiiiiilH,  the  rogulaiionH  of  tbe  Bureau  of  Animal  lududtry 
■dated  April  15,  lK^7t  are  her**by  jimeiidiMl  by  additional  Ht*€tion,  tm  IxdloWK: 

Sec*  15.  Animals  alfei-ti-d  with  hog  ehuUira,  tuberciilosis,  or  sbeep  scalj  shall  be 

|roii»id*'rcd  aiiinial**  atfected  willi  coutagicm^  i>r  iiifectiouH  iliseiiHe.H  as  dcHijL^natcd  by 

itho  iuw  iHitl  tlie  i<?;jiilatioiiB  of  tbe  Buieaii  of  Animal  ln<liiatry,  and  Hballnot  enter 

liiitu  interstate  trade  nor  be  broiighc  into  lontart  with  otlier  aniauils  jnteudt-d  for 

[eni  b  trade.     8ncb  affected  animalHsluiil  not  l*e  permitted  to  enter :iny  ntnck  ynr^Nor 

Other  places  wber**  animals  sire  handled  lor  iiit^rMtate  trnde,  and  wiirii  «o  found  at 

Rinlt  places  wball  be  eondeinned*  tagged,  ami  jdaced  in  tiuarantiiie  by  iiiHpcctorH  ur 

enipkjyees  of  aaid  liiireaii  until  proper  di-*po8itioa  in  made  of  siime. 

»8tock-yard  eompauiew,  traunportation  companies,  or  ofclierH  reeeiviii^  or  bandling 
ftuch  diseased  animaln  are  hereby  retjiiired  to  thoroughly  diainfett  HUeh  porticma  of 
their  preniiae«  or  pniperty  aa  contained  etich  diHiia8e<^l  an imala, subject  to  the  uppraval 
^_  of  tbe  innpeclorHof  said  fiureaa. 

^B      Such  diHi'Mj^ed  animal«i  n^^  f^iiarantiiied  ahall  not  lie  removed  tbeti^from  except  by 

^"  writttHi  permit  of  the  iuBpeetor  in  charge.     When  Biieh  diseased  animals  are  found, 

inspectors  nball  make  earcfal  ini|uiry  a&  to  ubipper  sitid  owner  of  aame,  and  tratiH* 

porttttioii  eompany  hionlling  Hame,  f<»r  the  pnrpoue  of  inatitutitig  proaeention  under 

tbe  law  proviiled  in  «uch  easet*. 

All  aninialH  entering  Htock  yardw  where  inspection  exists  ^hiill  Ih-  oart^fully  inspecUd 
uml  thuNe  iitfecltMl  with  the  eont>agionH  disease-s  aliove  nietitiitned  oliail  luMondenuied 
and  ti*g^ed»aud  uhen  so  condemm'd  hhall  not  be  shipped  therefrom  or  enter  into  the 
interstate  trade;  aud  all  violations  of  this  regulation  Hhonkl  be  iaiincdiat«*ly  re|nuted 
to  the  Chief  of  the  Bureau  of  Animal  industry  for  institution  of  proseeation  accord 
ing  to  law. 

J.  STKiitJNti  Morton,  iSerrflary, 

A.  I.  Orper  No.  b.) 

TIlANSE»ORTATI*»X  OF    SJIEKP   AFFKCTKl*    WITH    srAHIKS. 

U.  S.  Dkpabtmkkt  hf  Agricitlturr, 

OFFiCK    OF   THK   SkCRKTARY, 

IVafthiitffltjH,   />,   (I,  June  IS,  1897, 
VTo  ik«  Manager M  ait d  Agents  of  IhtUrouds  and  TrtttiHportittion  Vumpunies  »f  the  (  nlicd 

Slatet,  Stoekmerit  and  tHhrr»: 

In  accordance  with  seclioii  7  of  the  aet  of  ( "ongress  approved  May  29,  1884,  entitled 
*'An  act  for  the  etjlaldishinent  of  a  Bureau  iy(  Anitaal  Industry,  to  prevent  the 
exportation  ot  di.^cased  cattle,  and  to  iirovide  means  for  the  suppreHsion  and  extirpa- 
tion of  jdenro-pneumonia  and  other  contagions  diseases  among  diantstic  animals,'' 
and  of  the  act  of  L'ongres**  approved  April  23,  1S97,  making  ap|*r<tpriatiou  for  the 
Department  of  Agricnltiiri'  for  the  tineal  year  onding  June  30,  !)^9K,  ynn  utv  hereby 
DoUtied  that  tbe  contagions  disease  kiioAvn  as  wheep  scab,  or  scabies  of  sheep,  existJi 
among  sheep  in  the  United  States,  and  that  it  is  a  violation  of  tbe  law  to  receive  for 
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traDsportatian  or  trauKport  atiy  utook  afteotoil  with  said  disease  from  one  8' 
Territory  to  anatber,  or  from  any  State  info  the  Diatrict  of  Columbtaf  or  from  <^» 
DistTtrrt  iDto  any  State.  It  is  aleo  a  yiiilation  of  tbe  law  for  any  x*^"!^**^'*  cum[k4Ukv, 
or  coqioratiOD  to  deliver  for  sucli  transportation  to  aoy  railrond  rcnup^uiy,  i»r 
or  ovvucr  of  any  boat  or  vesst^l,  tiuy  8b<?«^p,  knowing  tbeiu  to  In*  af1eol«d  wlUi 
i1ifti>ti8e;  and  it  i^  uIho  unli^wful  for  atty  pi^rsoD^  caiupanyf  or  riirporstian  U*  driwoii 
foot  or  trani*port  in  private  ctinvcyance  from  oiip  State  or  Terrilory  to  mnath^r.  «r 
iVom  any  Stat**  into  tbo  Dietnt't  of  CfilunilMii^  or  from  tbe  r>i»trirt  idI^i  any  SUte. 
aoy  iheep,  Icnowitig  tbeni  to  bt*  uffocted  witb  Baid  flim'a^e.  All  triu3&porlitt{oii  nn^ 
panicMf  and  indivitinulti  Nliippiiii*^,  driving,  or  tranaporting  «he<<p  aro  r«'tiac«ted  to 
eooperulo  witli  lliidi  department  in  enforcing  the  luu  for  prcvetitini,^  iho  spnsiiktl  of 
tbe  8ui<t  iIi8oa«t\  In^iM  ctnvf*  of  tW  iWireaii  of  Animal  rndnatry  ar**  tljrc^tipJ  to 
report  all  viidaHimt*  itf  Ihis  net  wbit'b  come  to  their  attention. 

In  order  to  more  rrkt«'hnillv  acoomplit<h  the  nbjert  of  the  Abovcwiiifaulitiia^it  l%w% 
it  i»  Uerebs  oidcri'*!  Ibut  nny  raihojid  i-ars,  boats,  or  othirr  vchirl©*,  wlircli  ha%e  l«cea 
used  in  thu  tnni^porlMtitm  of  nbctp  uiteetiHl  with  auid  disease,  ahat]  be*  tmioiwlial^ly 
cleaned  ami  disinferttHl  by  the  ownern  or  by  the  traii8port4\tioD  eoiup»ni«iH  in  "nhmm 
possession  8;iid  earn  or  vehiele^  mtiy  be  at  the  time  th«  animals  are  nuI'MidcNl.  by  lint 
removing  all  litter  and  mannra  wbirh  they  contain,  .nnd  then  aatn rating  like  w«ioA- 
work  with  a  .5  pi'r  etnt  nolntion  of  crndti  cnrbolie  acid  in  water.  Innpec'toni  df 
the  Hnrean  of  Animal  Industry' :ire  flirectod  to  nee  th:it  thi»  order  ia  coiriMl  lOto 
eU'ect. 

jAAJKfi  \ViJ-8c>N,  Srrrvtorp. 

NOTICE    OF    ENFORCEMENT   OF   THE    LAW* 

Theae  orders  constitute  tlte  notice  as  to  the  existence  of  the  diaeaae^ 
and  call  the  jittention  of  ttansiKH-talion  companies, stork nieii,  anil  otbais 
to  tlie  iirovisiouH  ul'  the  law.    A  ny  one  wiio  violates  this  law  or  the  ref 
ulationM  nmde  in  accordance  therewith  will  be  subject  to  the  p«*nftUj, 
iind  ran  r»o  Inrt^er  plead  i;:nonince  or  lark  of  notice,     i>win^  Ut  nn 
insiillieeurnutiibei  of  iu3i)eetors  daring  the  pa^t  yci^rs,  tlie  UepartmcDt 
has  not  beeti  tvs  active  in  aeeking^  out  antl  prosecutingroffeoders  a^aiQSt 
this  statnte  as  tiie  ini]mrtanre  of  the  matter  drniauds.     There  liavr 
iindonbtedly  Ix^eri  many  shipjiers,  ns  well  as  transptirtatiou  companies, 
who  have  rendered  themselves  liable  to  prosecution  and  who  have  iwi 
been  proceeded  apfcinsr,  but  it  should  ndt  be  concluded  that,  bei-uusetlw 
penalty  has  been  esca]RMl  in  a  lew  instances,  tliis  intmuuity  will  c<*B 
tinue.    The  inspection  force  is  now  competent  to  deal  with  this  siibj«cl^ 
and  the  Department  of  A^^rirulture  will  hereafter  take  such  steps  atf 
may  be  required  to  istop  the  dissemination  of  this  contagion  thronfrh  the 
channels  of  interstate  commerce*     In  such  action  the  I>epartment  will 
have  the  assistanre  and  coo[»eration  of  all  good  citizens,  and  partica 
larly  of  all  4if  tlmse  who  are  interested  in  the  sheep  industry.    Thert 
is  probably  imdisease  in  this  country,  with  the  exception  of  hog  cholerA, 
which  causes  greater  losses  among  the  dotnestic  animals  than  t\oe&  sluy^* 
scab,  and  at  the  same  time  none  which  is  so  easily,  cheaply,  and  cert*ii4y 
cured.     It  is,  therefore,  disci'editabl©  to  the  iatellrgen<'e  and  pnu^tical 
qnalities  of  our  people  that  this  contagion  should  still  be  rantpatir  an<! 
continually  ilistributed  through  the  channels  of  commerce* 

Alt  sheep  owners  who  expect  to  ship  or  drive  their  sheep  across  iiitdte 
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lines  should  assure  themselves  before  the  animals  are  started  that  scab 
does  not  exist  among  them.  In  case  symi)toms  of  the  disease  are  discov- 
ered, the  animals  should  be  dipped  and  cured  before  they  leave  the 
farm.  The  information  in  this  bulletin  is  sufficient  to  enable  anyone 
to  cure  this  diseai^e  with  a  minimum  of  trouble  and  expense.  There 
will  hereafter  be  no  excuse  for  those  who  claim  that  they  are  unac- 
quainted with  the  nature  of  the  disease  or  with  the  methods  of  treat- 
ment. 

EFFECT  OF   MEAT-INSPECTION   REGULATIONS. 

Sheep  suffering  from  scab  are  affected  by  the  meat-inspection  law 
and  regulations,  as  well  as  by  those  mentioned  above.  Section  O^of 
these  regulations  provides  as  follows : 

6.  The  inspector  in  charge  of  said  establishment  shall  carefully  inspect  all  animals 
in  the  pens  of  said  establishment  al>out  to  bo  slaughtered,  and  no  animal  shall  be 
allowed  to  pass  to  the  slaughtering  room  until  it  has  been  so  inspected.  All  animals 
foand  on  either  ante-mortem  or  post-mortem  examination  to  be  aDected  as  follows 
are  to  be  condemned  alid  the  carcasses  thereof  treated  as  indicated  in  section  7 : 

(1)  Hog  cholera. 

(2)  Swine  plague. 

(3)  Charbon^  or  anthrax. 

(4)  Rabies. 

(5)  Malignant  epizootic  catarrh. 

(6)  Pyiemia  and  septictemia. 

(7)  Mange,  or  scab,  in  advanced  stages. 

(8)  Advanced  stages  of  actinomycosis,  or  lumpy  jaw. 

(9)  Inflammation  of  the  lungs,  the  intestines,  or  the  x>eritoneuiu. 

(10)  Texas  fever. 

(11)  Extensive  or  generalized  tubercnlosis. 

(12)  Animals  in  an  advanced  state  of  pregnancy  or  which  have  recently  given  birth 
to  young. 

(13)  Any  disease  or  injury  causing  elevation  of  temperatore  or  affecting  the  system 
of  the  animal  to  a  degree  which  would  make  the  flesh  unfit  for  human  food. 

Any  organ  or  part  of  a  carcass  which  is  ba<lly  bruised  or  affected  by  tuberculosis, 
actinomycosis,  cancer,  abscess,  suppurating  sore,  or  tapeworm  cysts  must  be  con- 
demned. 

Instructions  have  been  issued  to  inspectors  to  rigidly  enforce  these 
regulations.  Sheep  in  an  advanced  stage  of  scab  are  feverish  and  unfit 
for  food,  and  their  carcasses  will  be  condemned.  Shippers  who  forward 
animals  for  slaughter  in  this  condition  will  be  likely  to  lose  heavily  upon 
them,  as  they  will  be  subject  to  quarantine  and  condemnation.  This 
is  an  additional  and  important  reason  for  curing  affected  animals  before 
they  leave  the  feeding  place. 

Failure  to  observe  the  laws  and  regulations  as  they  relate  to  tliis  dis- 
ease will  in  many  cases  result  in  hardshix)  and  loss.  In  order  to  avoid 
such  unpleasant  results  so  far  as  possible  and  to  facilitate  the  control 
of  the  disease  this  article  has  been  prepared.  It  is  believed  that  there 
has  been  brought  together  herein  all  the  information  needed  by  the 
sheep  owner  to  successfully  combat  this  scourge  of  American  Hocks. 
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LEITER  OF  TRANSMITTAL 


U.  S.  Department  op  Agriculture, 

Bureau  op  Animal  Industry, 
Washington,  D.  C,  November  11,  1898, 
Sir  :  I  transmit  herewith  a  record  of  the  proceedings,  with  accom- 
panying papers,  of  the  Association  of  Experiment  Station  Veterina- 
rians, held  at  Omaha,  Nebr.,  on  September  8,  1898,  and  recommend 
its  publication  as  a  bulletin  of  this  Bureau. 

The  Association  of  Agricultural  Colleges  and  Experiment  Stations, 
the  Association  of  Official  Agricultural  Chemists,  and  the  entomolo- 
gists of  the  experiment  stations  have  been  organized  for  several  years, 
and  their  proceedings  have  been  published  by  this  Department. 
That  rapid  and  beneficial  progress  has  been  the  result  of  such  coop- 
eration is  beyond  question.  The  veterinarians  recognize  this  fact,  and 
a  few  who  are  especially  interested  have  put  forth  eflforts  to  effect  a 
similar  organization.  It  is  believed  that  the  nucleus  already  formed 
will  grow  into  an  organization  which  shall  not  only  be  of  service  to 
the  several  States,  but  be  helpful  as  well  to  the  General  Government 
in  cooperating,  as  necessity  may  arise,  with  the  Bureau  of  Animal 
Industry. 

Respectfully, 

D.  E.  Salmon, 
Chief  of  Bureau, 
Hon.  James  Wilson, 

Secretary. 
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PROCEEDINGS  OF  THE  SECOND  ANNUAL  MEETING  OF 

THE  ASSOCIATION  OF  EXPERIMENT  SIA- 

TION  VETERINARIANS,  1898. 


The  Association  of  Experiment  Station  Veterinarians  met  in  its 
second  session  in  the  Millard  Hotel,  Omaha,  Nebr.,  on  September  8, 
1 898.     The  following  named  members  were  present : 

MEMBERS   PRESENT. 

J.  W.  Connawa}',  Missouri  Agricultural  College  Experiment  Sta- 
tion, at  Columbia. 

James  Law,  Cornell  University  Agricultural  Experiment  Station, 
at  Ithaca,  N.  Y. 

C.  A.Car}^  Agricultural  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama,  at  Auburn. 

S.  B.  Nelson,  Washington  Agricultural  Experiment  Station,  at 
Pullman. 

A.  T.  Peters,  Agricultural  Experiment  Station,  at  Lincohi,  Nebr. 

M.  H.  Reynolds,  Agricultural  Experiment  Station  at  the  University 
of  Minnesota,  at  St.  Anthony  Park. 

D.  E.  Salmon,  Chief  of  the  Bureau  of  Animal  Industry,  United 
States  Department  of  Agriculture. 

M.  Stalker,  Iowa  Agricultural  Experiment  Station,  Ames. 

NEW   MEMBERS. 

New  members  were  elected  as  follows : 

S.  S.  Buckley,  Maryland  Agricultural  Experiment  Station,  at 
College  Park. 

Paul  Fischer,  Kansas  Agricultural  Experiment  Station,  at  Man- 
hattan. 

W.  C.  Langdon,  North  Dakota  Agricultural  Experiment  Station, 
at  Agricultural  College. 

F.  L.  Russell,  Maine  Agricultural  Experiment  Station,  Orono. 

NEW   OFFICERS. 

Officers  for  the  ensuing  year  were  elected  as  follows : 
President,  James  Law. 
Vice-President,  J.  W.  Connaway. 
Secretary-Treasurer,  A.  T.  Peters. 

Executive  committee:  M.  Stalker,  A.  W.  Bitting,  and  M.  H. 
Reynolds. 
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The  Secretary,  reporting  for  the  past  year,  expresHe*!  ^ratifiostiaii 

at  tbe  work  ilooe  by  the  association.  There  was  more  coopc^mlioil 
among  the  stations  than  heretofore,  and  good  feeling  prevailed. 

Changes  among  the  veterinarians  of  the  various  stations  wen* 
noted,  as  follows:  N.  S.  Mayo,  who  resigned  from  the  Kansfas  Ex- 
periment Station,  is  now  with  the  station  at  Ston-s,  Conn.  The 
position  at  Storrs  was  vacated  hy  G.  A.  Waterman,  who  is  now  with 
the  station  at  Lansing,  Mich.  A.  A,  Grange  resigned  from  tbe 
Michigan  station  and  is  now  cunneeteil  with  the  Detroit  Ctdlegw  of 
Medicine  in  its  veterinary  department.  The  i>osition  vacated  by  S. 
B.  Staples  at  Batun  Rouge,  La.,  is  nowoecupiuil  by  W.  H.  PalrjTup^. 
Paul  Fischer  is  now  located  with  the  station  at  Manhattan,  Kaui*. 
W.  B.  Niles  resigned  from  the  Iowa  Agricultural  College,  at  Ani^^, 
and  J.  A.  Craig  has  been  selected  as  his  successor. 

Papers  read  before  the  association  tdUow  herewnth. 


GHOWlXCi  Tl  BEIULE  BA(  ILLI  FOR  Tl  BERl  I  LIS. 

By  C  A.  Cahy.  B.  S.,  D.  V.  M. 

Veterinarian,  AgricftJtura!  Ki^perimcni  Siation,  Auburn,  Ahsbtnua 

It  is  not  tht?  purpose  of  this  article  to  project  new  idea«  or  di^^OT- 
eries,  but  rather  to  make  n  few  suggestions. 

In  onler  to  make  tuberculin  one  must  first  secure  a  pure  culture  of 
tubercle  bacilli.  This  may  be  done  by  procuring  a  punj  cuUure 
from  soTTie  one  who  has  it,  or  by  isfdating  the  bacilli  from  a  tulier- 
culous  animal  or  man.  The  latter  methtnl  shoul<l  V»e adopted,  becaui**' 
the  former  leails  to  lazy  habits  and  inexpcMience.  Secure  some  fre«h 
tuberculous  sputinn ;  wash  some  of  its  solid  or  albnminons  partirli?s 
through  six  to  ten  changes  t>f  sterilized  distil le<l  water:  inject  one  it 
more  of  these  particles  into  thv  peritoneal  sac  of  a  guinea  pig,  a  ral>- 
bit,  or  a  house  mouse.  In  three  or  four  weeks  and  before  the  animal 
AieB  of  the  disease,  kill  it  and  from  the  spleen  and  liver  carefully 
inoculate  several  of  the  ordinary  blixwi  serum  tul>t^s  and  of  L*jfflerV 
blood  serum  mixture  tubes*  Keep  these  tul)es  in  the  incul)«tor  at 
37.5''  C,  and  in  twenty  to  thirty  days  the  c*iuiracteristic  pui'e-cuJtun' 
growth  will  be  observed  in  some  of  the  tubes.  Other  tulx*s  may 
exhibit  no  growth,  and  still  others  may  show  growths  of  other  genus- 

A  large  stxK*k  of  neutral  glycerin  bouillon  should  l>e  kept  on  haml 
It  is  best  to  make  tliis  lx>uillou  from  veal  or  with  lx*t^f  from  an  animal 
less  than  one  year  okL  However,  the  most  essential  thing  in  prepar- 
ing this  Ixjuillon  is  that  it  sliould  be  neutral  in  reaction.  This  Is  mtist 
accurately  secin^ed  by  titrating  a  0.4  i>er  cent  solution  of  sodiurn 
hydrate  into  in  cc,  of  the  bouillon  to  which  ha^  l>een  atldiHl  a  dn>p 
of   an  aleholic  solution  of  phenolplithalein.     The  U)  cc,  of  Umillan 
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should  be  taken  from  the  bouillon  mixture  after  it  has  been  heated 
and  the  coagulated  albuminous  materials  have  been  removed  by  fil- 
tration. Then  the  delicate  rose  color,  which  indicates  the  neutral 
stage  will  be  readily  observed.  After  making  the  calculation,  neu- 
tralize the  acidity  in  the  bouillon  by  adding  the  proper  (luantity  of  an 
8  per  cent  solution  of  sodium  hydrate.  After  neutralizing,  the  bouil- 
lon should  be  cooked  and  filtered  again.  This  method  was  first  used 
by  Schulz,  and  is  described  in  full  by  Abbott  in  his  "Principles  of 
Bacteriology." 

After  the  bouillon  has  been  neutralized  and  sterilized,  put  it  into 
large,  flat-bottomeil  Erlenmej^er  or  antitoxine  flasks,  sterilize  again, 
and  then  inoculate  with  tubercle  bacilli.  Some  authorities  recommend 
floating  a  small  quantity  of  the  dry  bacilli  from  an  old  agar-agar  cul- 
ture upon  the  surface  of  the  bouillon,  but  this  is  ver}-^  difficult.  I  find 
that  it  is  just  as  efficient  to  take  upon  the  platinum  wire  some  of  a 
moist  growth  of  the  tubercle  bacilli  and  rub  them  over  the  inside 
surface  of  the  flask  on  a  level  with  the  top  or  upper  surface  of  the 
bouillon.  It  is  best  and  easiest  to  inoculate  a  small  Erlenmeyer  flask 
of  bouillon  as  suggested  above ;  and  when  a  thin  film  has  formed  over 
the  surface,  small  pieces  of  the  film  may  be  lifted  out  with  a  hooked 
platinum  wire  and  they  will  readily  float  upon  a  bouillon  surface. 

After  the  cultures  have  grown  at  a  temperature  of  37.5*"  C.  for  six 
or  eight  weeks,  heat  in  steam  sterilizer  for  15  minutes;  run  through 
sterilized  filter  paper ;  then  pass  it  through  a  Pasteur-Chamberlain  air 
pressure  filter  or  any  good  filter  that  will  remove  all  of  the  germs. 
The  filtrate  may  be  evaporated  on  a  water  bath  to  one-tenth  of  its 
original  volume,  and  the  result  will  be  the  strong,  or  concentrated, 
form  of  tuberculin  Kochii.  This  form  keeps  better  or  longer  than 
any  other.  One-half  to  1  per  cent  of  carbolic  acid  may  be  added  to 
the  filtrate  and  the  tuberculin  will  keep  for  some  time.  It  vnll  have 
the  regular  strength,  and  be  ready  for  use  without  requiring  any 
changes.  To  the  filtrate  may  be  added  an  equal  (luantity  of  pure 
glycerin ;  this  will  preserve  it  by  preventing  the  growth  of  accidental 
infection,  but  will  make  it  one-half  as  strong  as  the  normal,  or  regu- 
lar, tuberculin.  This  last  method  has  not  been  tried  sufficiently  to 
warrant  the  writer  in  recommending  it  in  preference  to  the  well-tried 
methods. 
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FEE0IN(1  WILD  Fl.ANTH  TO  8HKEP. 

By  S.  B.  NE1.SON,  D.  V.  M., 

of  Science. 

For  many  years  piist  there  have  <:M?ciirTed  in  the  State  of  Watihiiif' 
ton,  whi*n  sheep  were  l>eing  moved  from  winter  tiuarten*  to  numnter 
pastnreM,  serious  loeses  in  the  flocks.  Accorfling  tt)  the  Btat^tnfOtfi 
of  tbt*  various  sheep  owners  thewe  JoH,seB  have  oeciirrecl  in  ix^rlHiii 
definite  localities  in  the  spring,  but  not  in  the  autumn,  when  ihe 
sheep  were  returned  to  their  winter  feeding  quartpts,  The#*e  inUiW- 
tief*  happening  under  apparently  the  same  conditions— at  the  sjinie 
tmie  anti  plat-e  each  year— led  the  sheep  o>vHers  to  beheve  that  the 
deaths  were  due  to  eatiog  8ome  grass  or  weed  which  acted  as  ii  |)cii^m 
to  the  ishet^p.  This  condition  wa.s  brtnight  to  the  attention  of  the 
Experiment  Station  and  certain  members  commenced  the  work  of 
investigating  the  cause  of  the  g^^eat  mortality  in  the  flocks.  A**  them?  ■ 
experiments  are  not  completed,  it  in  not  the  intention  of  this  \n\\w^t 
to  di.scimrt  the  caut^  of  the  tleath  of  the  sheep,  but  to  record  the 
reBuItfl  of  feeding  tc)  sheep  diffei-ent  plants,  many  of  which  lia%*f*  liewj 
antl  are  considered  poiBouons  to  »h^p  and  other  dumcHticated  aoi* 

The  station  botanist  went  into  these  various  localities  and  ascer- 

taiiH'd  wliat  ])laTits  were  ili('r(\  About  ihiriy-fivo  diffoi-ciit  pl.-int^ 
\vcr«'  <  tl>S('i-\T(L  aiid  as  many  ;is  |  m  issihlr  (>!'  llicsr  wci-c  t'r*!  ,t!i<i  iIh- 
i-('snl1s  ii<)t<'»l.  Tlir  plants  tniiiul  wy-yr  l;'1'<>ii{>('(1  into  t^\■«>  .-la--.- 
b'irst,  tli<  »<*  t'rom  wliicli  nii'^lit  be  rxprctrd  a  positi  vt' I'r^ult  ;  ^»  <■''!.<!. 
tliose  tVoni  wliicli  a  nfL;;il  i\  <■  rr^nlt  nii-lit  he  I(  m  )kr(l  Inr  jn<lun!»  !  ' 
nil  both  cla^so  Ix'iriL;'  b;i-<Ml  on  pul)lic  opinion  nbont  many  .>t  t;.' 
plants;  and  also  (■(>n>i(  h -i';!  t  ion  hrini;-  .L;i\rn  to  tli»'  abundain-o  \\i::i 
w'liicli    tlir   plant--  wrrc   di^t  I'il'iitt'd.       l^'ollowin^'  is   tlir   li^t  of    p!.ii]> 

r,.ll..rt(Ml: 

('lass  I.  I  )(l  itli  I II  I  II  III  iiifH\nsn,  ( '<  i.sf  /  llrjn  pn  I /rsrrn  s,  ('I'l"- 
htl  ihl  (fc  l<  I ,  A  st  r<lil<i  I II  s  (loi'lfc  II  HH  (h's,  A  sf  n  i  ifi  1 1  il  S  si)i(  Id  I  i,,i  I  > . 
A  sf  I'l  I  ( fd  I II  s  j  H  I  h  t  II  sc  II  s  I  s^  X  If!  jt  nlr  II  II  s  ii  in  ii  <  is  H  .s  ^  I'lii.si  iii  iiitn- 
(■(iii/is,    A  II  f  <  II  '  ri  (I    /  II '.II /(H(/r.s,    Si  .s  i/r/ii  cli  /  ii  iii    i/ni  lit/ 1  /li  ifu  ni ,   Ar- 

II  I  (■(!     f  Iflf/llls. 

(  'la<S    •.'.         Sd.i  I  I  i-iKfii     I  III  rijilfnh  (I ,      IjljUllll.s    oriiilflis,      l.tjifiiiil 

111(1  III  h/  / 1  liihi ,  rnii  I'lhi  II II  III  [iriiijii^  Si/n  f  h  i/ri.s  ruhrit,  ('/mnifis 
(loiliflitssi  I ,  I/riic/icm  (//fi/irl/if,  L  i  I  lins  j  ii  rni  il  m  />i/nsuiii^  (J^'ra- 
nium.  ]*ot<'ntilla,  /'d-io'/mi  ii m  In' nicl cnnli  .s,  (Iniin  t r i lJ< nn m . 
( i' ri  11(1(1 1  <i    iniii'i,    (  '  li  K  in  1(1 1  s  (Inn  ( jl  (IS  I  I . 


PROCEEDINGS   OF   ASSOCIATION   OF   VETERINARIANS.  I  1 

DELPHINIUM    MENZIESII, 

The  first,  and  which  whs  thought  the  moj^t  iiiiportant,  was  Del- 
phinium menziesiL  Three  wheep  were  used  in  this  experiment. 
Prior  to  the  experiment  the\'  had  been  kept  in  a  lot  where  there  was 
running  water  and  were  fed  timothy  hay. 

E.rperiment  No,  L — May  17:  At  4:*U)  p,  ni,,  sheep  No,  1,  a  ewe, 
was  tethered  in  a  patch  where  Delphinium  was  very  plentiful.  She 
was  returned  to  the  stable  at  8:30  p.  m.  There  w^as  evidence  that 
she  had  eaten  the  blossoms  of  a  few  Delphinium.  The  next  day  she 
was  placed  in  the  patch  at  5  a.  m*  and  returned  to  the  sta!)le  at  8 
p,  m.  Besides  the  plants  that  she  bad  croppt^d,  there  wat^  given  to 
her  about  i  pound  of  gathered  Delphinium  plants,  which  she  ate. 
Dn  May  10  she  was  again  tethered  in  the  patch  and  given,  in  addi- 
tion to  the  amount  she  obtained  tliere,  1  pound  of  Delphinium.  This 
was  repeated  on  May  'iO;  but  she  had  only  one-half  pound  of  the 
gathered  plant.  She  had,  however,  eaten  everything  within  her 
reach  except  some  scattered  plants  of  Brodim  douglasii*  The  fol- 
lowing day  she  was  striked  out  in  a  fresh  place.  She  once  in  a  while 
bit  off  the  heads  of  the  Dclphinimii,  but  did  not  st^m  to  prefer  it; 
however,  by  the  cvetung  she  had  eaten  all  the  green  material  within 
the  reach  of  her  tether  except  the  Brodia^  dougIa,sii.  May  '^2  :  She 
was  tethered  in  a  fresh  place  at  iyilM)  a.  m.,  and  by  i*  a,  m.  she  had 
eaten  all  the  grass  and  Delphinium  within  her  reach.  On  the  'i'Ml 
and  •^4th  she  was  all  right.  Here  we  have  an  experiment  in  w^hich 
a  sheep  is  kept  tethered  in  a  patch  of  Delphinium  for  six  days,  and 
she  ate  all  of  the  plant  that  she  could  oljtaiu  and  was  fed  2-k  pounds 
besides,  wHth  a  negative  resuU, 

Ej'periment  No,  ^?, — This  sheep  was  phiced  in  a  small  pen,  and 
on  ilay  IS  was  given  5  pounds  of  Delphinium,  consisting  of  stems, 
leaves,  Howers,  and  unripe  pods,  Mny  It):  He  had  eaten  all  that 
wns  given  him  yesterday,  ilay  20:  At  noon  he  was  given  2. J  pounds 
of  Delphinium  that  was  gathered  on  the  IHth.  Probably  consider- 
able of  the  plant's  water  had  evaporaterl ;  how  much,  I  do  not  know. 
In  t\  hours  he  had  eaten  nearly  all  of  it,  and  at  this  time  was  fed  5 
pounds  tlitit  had  Just  been  picked.  The  next  day  he  had  eaten  all 
that  had  been  given  him  the  day  before.  He  was  given  3  pounds 
that  was  partially  tlried.  It  had  1>een  picked  2A  hours.  Four  hours 
later  he  had  eaten  the  3  pounds  and  was  then  given  T  jxiunds  just 
gathered.  May  22  :  Removed  1 J  pounds  that  he  had  not  eaten.  He 
was  given  '3J^  pounds  24  hours  old.  The  next  day  it  was  all  eaten. 
May  *^4  and  25 :  He  was  well  and  the  experiment  was  ended. 

This  sheep  was  fed,  in  5  days,  24f  pounds  of  Deljdiiniuni,  of  which 
15}  poimds  were  freshly  gatheretl,  tl.V  pounds  24  hours  old.^  and  2h 
pounds  4S  hours  old.     All  this  with  a  negative  result.     Certainly 
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this  was  more  of  the  plant  than  a  sheep  would  possibly  gatlier 
the  range  in  the  same  length  of  time.     During  these  5  days  h© 
nothing  else  to  eat,  snl»Histi«g  wholly  on  Delphinium. 

Experiment  Xck  S, — Thin  was  intended  as  a  check  on  exjjerimea^ 
No.  2;  but  this  sheep  did  not  eat  the  plant  so  readily.  It  consumed 
during  the  5  days  only  (•{  pounds.  The  result,  however,  was  alia 
negative. 

These  experiments  certaiidy  are  strong  evidence  that  Delphininm 
nienziesii^  at  least  when  eaten  fresh  at  this  time  of  the  year,  is  Dot 
poisonous  to  sheep. 

CA^TILLEJA    PALLE8CENS. 

This  plant  was  lixjked  upon  wnth  (hstrust  as  being  poisoniHis,  far 
the  reason  that  it  oeeurs  only  in  a  few  places  in  the  State  in  abundance^ 
and  these  places  were  where  the  sheep  often  died.  Two  sheep  wew 
used  in  this  experiment,  which  began  May  'i»».  Fed  to  the  first  I J 
pounds  of  CastiLleja.  The  next  day  it  was  observed  that  he  had 
eaten  only  a  little,  but  he  was  given,  in  addition,  the  same  anioant 
as  before.  May  2(>:  Only  a  little  eaten.  May  W:  Nea,rly  all  eaten. 
May  3u:  All  was  consumed.  In  -4  days  he  ate  1^^  pounds  of  tb^ 
plant.  On  May  :JU,  the  set-ond  sheep  wa«  fed  2  ounces  of  Castilh'ja, 
which  he  ate  immediately. 

The  results  of  both  of  these  experiments  were  negative. 

CREPIS    BARBIUKRA. 

We  were  informed  by  a  party  very  much  interests  in  this  matter 
that  years  ago  he  had  seen  Crept s  harbi(fera  fed  to  sheep  with  fatal 
results.  I  thorofore  looked  for  positive  results  from  tliesc*  triak 
Two  sheep  were  used. 

May  -JfJ :  Thert*  were  fe<l  to  the  first  one  v*  ounces  of  Crepis.  Tlje 
next  da}'  he  had  not  eaten  all  of  it.  May  28:  It  was  all  eaten  and 
he  was  given  one-half  pound,  which  w^as  eaten  by  the  foUoT^nng  tlay 
June  23:  The  se**ond  sheep  was  fed  1}  pounds  of  Crepis  barbigenh 
which  he  ate  as  if  he  relished  it. 

Nothing  detrimental  to  the  sheep  resulted  from  either  experiment, 

THE   ASTRAGALI. 

These  plants  have  at  various  times  been  suspicioned  of  canauig 
trouble  in  our  tlonicstic  animals.  We  used  the  three  following  spe- 
cies: A.strag/tis  spaidiugit'^  A.  patousensis,  A.  dorgcnioides* 
Of  Astragalus  dort/cnioides^  5i  ounces  were  fed  May  2ik  Ot 
A.  Spalding  it,  12  ounces  wei*e  fed  June  3,  and  again  to  the  saoif 
Bheep  wen?  given  1|  pounds  on  June  8,  tive  days  later.  June  9:  t\ 
pounds  of  A,palousensis  were  fed  to  the  third  sheep.     Theee  sbeep 
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ate  the  vanuUB  aiiioiiuts  given  them  during  the  night  following 
withootanyill  eft'ects  resulting.  Could  these  experiments  have  been 
continued  for  a  longer  period  of  time,  it  may  be  that  pathological 
changes  would  have  followed  the  eontinuoua  feeding. 

[  ZYGADENUK   VENEN08US, 

This  plant  is  called  *' poison  camas"  by  the  Indians,  and  it  is  re- 
ported that  the  eating  of  the  bulb  has  caused  death  in  the  human 
family.  On  May  31,  Juno  1  and  2,  a  sheep  was  fed  U  ounces  daily. 
He  would  eat  them  from  the  hand  with  apparent  relish.  However, 
his  appetite  was  kept  sharpened  so  that  he  would  eat  almost  anything, 
June  4:  Fed  to  this  sheep  1  pound  uf  the  plant,  both  in  blossom  and 
in  fruit.  This  amount  was  all  eaten  during  the  night.  The  sheep 
remained  well. 

FRASEHA    ALBICAULIS. 

This  beautif  id  plant  was  next  tried  on  one  sheep.  June  3 :  He  was 
fed  H  pounds,  which  he  ate  before  next  morning.  June  5:  Fed  to 
him  5  pounds,  of  which  he  ate  about  one-half  during  the  night.  By 
the  8th  he  had  eaten  nearly  all.  On  this  day  he  was  fed  three- fourths 
pound  more,  which  was  4  days  okL  He  ate  this  last  amount  dur- 
ing the  night.  In  all  he  received  7\  pounds  without  an}"  apparent 
injury. 

SISYRINCHIUM   ORANDIFLORl  M. 


1 

I 


The  plants  of  this  species  that  were  fed  were  4  years  old  and  about 
20  of  these  stalks  were  fed.  The  sheep  ate  them  out  of  the  hand. 
Result,  negative, 

ANTENARIA    HTZITLOIDES. 

Three  pounds  were  gathered  and  fed  to  one  sheep.  It  was  all 
eateu  in  less  than  24  hours,  without  any  visible  bad  results. 

ARNICA    FULCiENS, 

This  was  the  last  ]>lant  in  this  class  to  be  used.  Fed  to  a  sheep  '? 
pounds  of  the  plant  that  ha<l  been  gathered  1 8  hours.  The  material 
was  all  eaten  during  the  day.     Results,  entirely  negative. 

This  closed  the  experiments  with  those  plants  from  which  we  had 
some  reason  to  obtain  some  clearly  visible  physiological  effects. 
There  was  fed  of  the  different  plants  from  one-eighth  to  7  pounds  in 
one  da}". 

In  the  second  class  the  following  were  fed  and  eaten  in  about  C 
hours*  time:  Saxifraga  iniegufolui^  7  ounces;  Lepfotfenht  multi' 
jida  Ij  pounds;  Grindelia  nana,,  t  pounds;  Chieuactis  <iou(jiassi, 
1^  |x>und8.     No  poisonous  symptoms  followed. 
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LUPINUS. 

Oil  May  30,  there  was  fed  to  a  sheep  1^  pounds  at  11  a,  m*:  at  6 
p.  m.  it  was  all  consumed.  The  next  day  he  was  gi^ren  2i  mcft 
pounds,  which  lie  ate  griHxlily.  June  1  :  That  amount  was  doubled^ 
givang  him  5  pounds ;  this  he  consumed  by  the  next  day,  ThiJ*  bht€»p 
was  fed  8^  pounds  in  a  few  hours  less  than  three  days.  No  untoward 
effects  resulted. 

PEUCEDANUM   GRAYII. 

On  May  :n  I  fetl  U  pounds  of  this  stinking  plant,  having  mach 
doubt  that  the  sheep  would  eat  it.  The  following  morning  it  had, 
however,  all  disappeared.  Two  days  later  he  was  fed  at  one  time  4 
pounds,  which  he  ate  by  the  following  o^orning.  The  sheep  showed 
no  ill  effects  from  it. 

The  folli)wiiig  five  plants  were  fed  to  five  different  sheep:  Clem- 
atis  fffnuflasii^  4  pounds;  Lithospermum  pilosum^  4  poundd; 
Geranium,  l^  pounds;  Potentilla,  4:  pounds;  and  Eriogonum  hera- 
cleoideSy  :U  pounds.  Each  sheep  ate  his  allowance  in  less  time  th*n 
one  day  and  showeil  no  ill  effects  whatever  from  it. 

Of  the  next  three  plants,  a  smaller  amount  was  given  :  Stjnfhtfrii 
rubra,  1  }Hjnnd;  Ileuchera  gfaheiia,  Ik  pounds;  and  Oettm  tri- 
Jtorum,  three-fourths  pi  mud.  Tlie  sheep  took  neaa*ly  2i  hours  to  «^ 
this,  ami  the  result  again  was  negative. 

In  these  ex|K>riments  from  three-fourths  to  4  pounds  of  the  varioiw 
I>lants  were  fed  in  one  day  without  ai>|>recial*lt^  i*fft*<*t  on  the  she**p. 

In  conclusion,  I  wish  to  acknowledge  the  valuable  advice  anJ 
assistance  of  the  station  Imtanist,  C,  V,  Piper,  in  i^arrHng  on  lh«*se 
experiments, 

THE  KXPERIMFNT  STATION   VKTEKIWHIAN  ASA 
MEMBER  or  THE  STATE  BOAKl)  OF  HEALTH. 

By  M.  H.  Rkvkolds.  D.  V.  M,.  M.  a. 

VeferimiHnti,  AijricitUttral  Kvj>eriment  Station  of  the  Univergity  of  Minn^tota. 

It  is  unfortunate  that  there  is  not  greater  uniformity  in  methods*  ««f 
controlling  infectious  diseases  among  domestic  animals.  Some Slatt* 
have  adopttnl  the  plan  *>f  a  State  veterinanan,  jissisted  by  local  depii* 
ties,  the  State  veterinarian  ha>ing  little  or  no  conne<:*tion  \rith  the 
State  board  of  iiealth,  %vhile  other  States  are  trying  to  control  in- 
fectitais  diseases  among  tlomestic  animals  through  biiards  of  l\Tv 
stock  commissioners.  Some  States  have  a  State  veterinarian  work- 
ing on  very  meagre  salary,  and  other  States  have  State  vet«^rinr^H  • 
who  are  nongraduates  and  who  an?  given  considerable  autli 
And  still  other  States  are  trying  to  control  those  diseases  by  meam 
of  official  titles;  that  is,  they  have  officers  and  titles,  but  the^  offi- 


BW^  practieall}'  withunt  funds  and  \^Tthout  snliirieii 
Minnesota  all  |)*>lieu  aiithorit}"  ooocerning  infectious  dii^eases  of 
animals  is  vested  in  the  State  board  of  healtli.  Until  January  1, 
189T,  this  board  was  com|>u8(Kl  exchisively  of  physicians.  For  a 
great  niany  yearB  Minnesota's  State  boaixl  of  healtli  presented  the 
atrange  combination  of  a  board  composed  exclusively  of  practitioners 
of  human  medicine,  having  absolute  authority  concerning  infectious 
diseases  of  domestic  animals.     During  this  time  the  gentleman  who 

■  held  the  position  of  Experiment  Station  veterinarian  was  expected 
to  visit  outbreaks  and  accomplish  marvelous  things  in  the  way  of 
checking  inft^ctious  diseases  without  any  authority.     This  situation 

■  and  the  results  of  this  method  did  not  prove  satisfactory  to  our  stock 
interests.  Rtocktnen  made  such  vigorous  objections  during  the  wiir- 
ter  and  spring  of  18!h;  and  ISit?  that  the  governor  decided  to  appoint 
a  veterinarian  to  membership  on  the  St^te  board  of  health.  After 
due  consideration  he  ajipointed  the  Experiment  Station  veterinarian. 
This  is  the  present  situation  in  our  State.     Possil»ly  another  veteri- 

■  narian  may  be  appointed  to  membership  on  the  board  in  the  futui-e, 
and  then  tlie  work  will  be  divided  more  nearly  as  it  should  be. 

Our  newly  appointetl  member  of  the  State  board  of  health  was 
soon  made  chairman  of  the  committee  on  infectious  diseases  of  ani- 
mals and  given  immediate  cliargeof  the  corresptmdence  and  general 
othce  work  pertaining  to  that  work.  After  about  six  months  of  this 
Wi>rk,  he  was  tmide  director  of  ^i  newly  created  veterinary  depart- 
ment. This  divided  the  work  of  the  board  into  three  parts — ^that 
of  tlie  secretary  and  general  executive  officer,  the  l>acteriological 

(laboratory  in  charge  of  a  director  (and,  by  the  way,  we  have  a  labo- 
ratory and  bacteriologist  in  comiection  with  tliis  work  in  Minnesota, 
of  which  we  are  proud),  and  the  veterinary  department.  Rides 
which  partly  define  the  duties  and  authority  of  the  Dii'ector  of  the 
Veterinary  Department  have  been  adopted  as  f idlows : 


RLLRS  CONCKRNUrO    W(»RK    IN   THE   VETERINARY   DEPAHTMENT. 

1,  TU*^  Director  of  the  Veterinary  Dejiiirtraeut  sluill  linve  th*'  iirivili^ge  of  pro- 
jjosinjLf  Hiieli  eiri  iiilurn  awl  mlt*s  as  he  may  deem  neeessary  for  th*:^  pur^^fose  of  de- 
fining the  polit^y  of  the  board  with  reference  to  tlie  veteniiary  work  of  the 
board.  Surh  eirenlars  and  riih^s  sluill  he  ftubmittod  to  the  ext*cnitive  eommittee 
or  to  the  Stiite  lioard  of  heaHh  for  apprt^vaL 

2,  The  Direet^^r  Mhall  rondnet  tlie  coi-responcleiiee  deahug  excliisively  with 
veterinary  luatttfrs.  He  shun  have  the  necessary  polire  aiithonty  to  enable  him 
to  order  cpiarantinp  when  in  hiss  judgment  such  conrse  shall  be<!otne  neoe«i*ary. 
He  Hhall  liave  anthtmty  tti  lastt  \m  jnd^nent  in  releasing  r|imrHiitine  in  unnsnal 
cases,  inde|>efident  of  the  rules  j^overnin^  finarantine 

3,  All  u^jfents  and  emydoyeeH  tloing  vetennary  work  in  the  field  shall  report  to 
the  Direr  tor,  and  it  shall  be  the  duty  of  the  Director  to  fnniish  the  SeiTetary 
with  snch  Hiannnatne.s  of  re^:n!ar  work  and  with  sueh  other  iufiiniiatiim  a«  the 
Setnretary  may  need, 
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4.  It  shall  be  the  duty  of  tlip  Director  to  reftr  ftucli  matteni  ais  violation 
law  dealing  with  iiifectimus  diseases  of  auimalsii,  general  enforcement  af  said 
law,  and  indiffereuce  aiid  carelessness  of  local  health  oflBtjers,  to  the  Secretai^  for 
action, 

5,  It  shall  be  the  duty  of  the  field  veterinarian  to  investigate  outbreaks  of 
infectious  diseaseg  among  domestic  animals,  when  deemed  advisable  by  the 
Dirt»ctor  of  the  Veterinary  Department,  and  to  attend  to  such  experimentiil  and 
other  veterinary  work  a»  may  seem  iie(^e8sarj\  When  not  doing  field  work,  it 
shall  be  his  duty  to  asfc^ist  the  Direetor  in  correspondence  and  other  oflic*'  work. 

(I.  The  tield  veterinarian  shall  have  authority  to  order  quarantine,  to  kill  md 
release  (juarantine  of  domestic  animals,  in  accordance  with  the  rule**  and  rt* 
nizeil  nietho<ls  of  the  State  board  of  health, 

7,  It  is  hereby  declared  the  policy  of  the  State  board  to  pay  the  salary 
furnish  transiKtrtations  for  the  field  veterinarian,     Lix-al  boards  are  ejcpeetini  to 
pay  all  his  other  le^timate  exfienses  incuiTed  in  work  for  them. 

The  work  of  the  Veterinary  Department  hat?  grown  nipidly  in  aU 
directions.  During  the  last  year  we  employed  one  field  veterinariJUS.. 
This  spring  we  added  another.  Thus,  you  see,  we  have  one  veteri- 
narian as  a  meniher  of  tlie  State  board  of  health  and  two  otherj* 
engaged  in  the  field  work  of  the  board.  One  of  these  field  veteriaa 
riaiiH  devuten  his  entire  time  to  hog  cholera :  the  other  does  mi 
neoui*  work,  going  to  outbreaks  of  any  disease  of  unusual  iminn 
to  outbreaks  where  there  is  dispute  among  different  veterinarianii 
who  have  been  called  b}'  owners  and  hx*al  boards,  and  to  places  in  the 
State  where  there  are  no  competent  veterinarians. 

Perhaps  1  should  explain  that  in  Minnesota  we  expect  the  local 
board  to  ennjloy  in  ordinary  cases  a  local  veterinarian  and  take  care 
of  their  own  outbreaks  of  infectious  disease^s  among  domestic  ani* 
mals  under  the  direction,  of  course,  of  the  State  board.  The  law 
re(|U]res  that  local  health  officers  shall  report  to  the  State  Inianl  d 
health  within  '*4  hours  after  receiving  information  nf  an  infectioiu* 
diseHtSe, 

During  the  four  yeai^  of  my  work  as  an  Experiment  Staiioii  vet- 
erinarian before  my  connection  with  the  State  board  of  health,  I 
was  constantly  crippled  for  lack  (>f  iioHce  authority.  An  Ex)»eriuiei>t 
Station  veterinarian  is  usually  expectecl  to  visit  outbreaks,  inaki? 
diagnoses,  and  write  prescriptions,  and  then  he  is  severely  blamt^d 
because  the  outbreak  of  glanders  or  anthrax,  or  possibly  sheep  scab. 
does  nut  ijromptly  almte.  During  this  time  I  could  give  such  '  ^ 
mation  and  advice,  and  write  such  prescriptions,  but  had  no  suth  . 
to  insist  on  anything.  If  I  did  this  kind  of  work  for  the  StfUe  boanl 
of  iiealtli,  the  Station  received  no  credit. 

( )n  the  otlier  hand,  the  State  board  of  health  veterinarian  or  Stat* 
veterinarian,  as  the  case  may  be,  who  has  no  conuei*tion  with  an 
Exix^riment  Statitm,  is  very  apt  to  be  crippled  for  lark  of  npportimi* 

8  and  funds  for  investigation.     For instsmce,  he  \isit8  an  outKi>'jik 


I 
I 


I 


of  di&ease  tliat  affortlH  ti  very  peculiar  and  unusual  hintory.  The 
trouble  may  lie  dae  ti>  fault}'  conditions  of  the  feed,  Imt  he  is  unable 
to  make  a  careful  investigation  and  gather  satisfactory  information 
aft  to  the  eaiise  and  nature  of  the  trouble,  perhaps  for  lack  of  funds 
for  such  work. 

An  Exijeriment  Station  veterinarian,  who  is  also  a  State  hoard  of 
health  veterinarian  or  State  veterinarian,  has  splendid  opportunities 
for  collecting  material,  for  doing  a  great  variety  of  experimental 
work  and  keeping  accurate  records  with  very  little  expense  to  the 
station.  He  can  ci»llect  an  ahundanf*e  of  material  for  almost  any  sort 
of  exf>t^rimental  work,  almost  without  expense  to  the  station.  This 
18  especially  true  if  he  has  access  to  a  well-furuished  bacteriological 
laboratory. 

Another  advantage  is  that  such  an  arrangement  brings  about  a 
hearty  c<:K>peration  between  two  g^eat  institutions  which  might  other- 
wise be  working  sc^paratt^l}"  and  more  or  less  frnitlessl}'  in  the  same 
field,  each  one*s  work  incomplete  without  the  data  which  the  other 
could  furnish »  By  the  way,  I  might  suggest  that  in  Minnesota  this 
]dan  of  cooperation,  especiaUy  in  matters  of  agiicnltural  interest,  is 
in  quite  general  and  liappy  operation.  For  instance,  our  State  Uni- 
versity, including  our  Agricultural  College  and  School  of  Agricul- 
ture, onr  Experiment  Station,  anil  State  Farmers'  Institutes,  are  all 
intimately'  associated  in  their  work,  partly  because  the  regents  of  the 
University  and  Experiment  Station  are  influential  members  on  the 
Board  fjf  Control  of  the  State  Farmers'  Institutes,  (tur  State  Fair 
Grounds  adjoin  the  Experimental  Farm ;  and  there  is  the  closest  pos- 
sible cooperation  between  the  State  Agricultural  Society,  Minnesota 
Stock- Breeders'  Association  and  the  Experiment  Station  with  its 
congeners,  the  College  and  Schixil  of  Agriculture  and  the  State 
Farmers'  InstituteH.  The  Experiment  Station  veterinarian  is  also 
direct/or  of  the  veterinary  dey^artment  of  the  State  bt>ar<l  i>f  health. 

Wu  find  cooperation  between  the  veterinary  work  of  the  Experi- 
ment Station  and  the  State  board  of  health  to  be  very  satisfactory. 
We  found  the  work  unsatisfactory  Ijofore  such  combination  was  made. 
So  long  as  we  had  one  authority  in  the  State  who  hail  c*harge  of  in- 
fectious diseases,  and  another  who  worked  in  both  parts  of  this  field 
but  had  no  police  autlinrity  over  infectious  diseases,  the  work  for  each 
outbreak  was  more  or  less  taiigletl. 

Owing  to  the  way  in  which  the  work  is  organized  in  Minnesota, 
outbreaks  of  infectious  diseases  among  domestic  aoimals  are  discov- 
ered and  reported  by  the  hjcal  health  officer  to  the  State  board.  If 
the  outbreak  is  such  that  it  can  be  taken  care  of  by  the  local  health 
officer  or  by  a  rei>resentative  of  the  State  board  of  health,  and  all 
that  is  needed  is  a  little  police  authority,  it  does  not  necessarily  in- 
volve the  station  work  at  alL     On  the  other  hand,  if  it  is  work  tibjaA. 
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invites  investigation,  the  Experiment  Station  furnishes  materifil 
means  for  such  work,  and  finally,  if  it  is  thought  best,  publislied  i 
dintri botes  tlie  results  of  such  investigations. 

If  representatives  of  the  State  board  of  health  and  Experii 
Station  go  into  the  legislature  together  and  ask  for  an  appropriation 
or  mod  ill  cation  of  existing  laws,  they  are  apt  to  be  suecosa^f  uL 

Correspondence  iind  other  office  work  of  the  veterinary'  ile^iar 
ments  of  the  two  itistitutions  can  be  greatly  economizecl  hy  cooyNETH- 
titau  There  is  needed  t)nly  one  set  of  office  records  and  one  officii 
head  for  the  two  departments.  Although  there  may  be  a  liirgi?  eor 
respondence  and  an  immense  aniotmt  of  office  records  and  files  to 
look  after,  the  work  can  be  so  planned  that  one  office  ;isststHnt  do*« 
this  work  for  both.  In  our  State  the  Experiment  Station  fKmnit.H  me 
to  use  a  portion  of  my  time  for  the  State  board  of  health  Wiirk  on 
the  ground  that  I  woidd  have  to  d*>  a  great  deal  of  this  work  whethe 
connected  with  the  Hiiite  board  of  health  or  not.  The  office  a.ssis 
ant  and  stenographer  does  all  my  corresj>ondence  and  keeps  Static 
records,  although  her  salary  is  paid  by  the  State  board  of  health. 

By  this  ro*>peration  we  a%"oiil  a  great  deal  of  duplicating,  wlijch 
would  otherwise  Ije  una vt ridable.     For  instance,  1  write  a  small  huh 
letin  on  liog  i*holera  ;md  swine  plague  for  the  Experiment  Stations 
after  it  has  been  distributed  by  the  Experiment  Station,  1  condeDS^^ 
it  into  a  small  circular  for  use  in  the  State  board  of  health  work. 

Let  me  say,  in  conclusion,  that  1  lioije  that  the  work  of  this  iiss<»<Hii- 
tiou  will  aid  in  bringing  aV)out  greater  unifoiinity  and  closer  c^«.*p- 
eration  between  our  various  States;  and  when  this  work  is  organizird 
as  it  should  t^e  e%^ery  State  will  have  one  or  more  veterimirians  on 
the  State  hoard  of  health,  and  the  Station  veterinarian  ^^'^^^  l--  *'^ 
officio  a  member  of  that  board. 


LABOKATOKV  REKIUDS  FOR   VETEUINAKlAJiS. 

By  A   W,  BiTTiNo.  D.  V.  M., 
Veterinnrian,  Agrlcuiturat  E^tjierim^nt  SttiOan  of  Inrimna 

One  of  the  tirst  essentials  in  research  work  is  the  adoption  of  i 
system  of  keeping  records.  It  matters  little  what  system  is  used  i 
it  possesses  the  merit  of  convenience  and  clearness  in  ^ving  the 
information  dosired.  Some  stations  have  a  common  method  of 
1  sorting  for  ail  departments.  Some  utilize  blank  fonns,  which 
tilleil  out  ea<'h  day  and  filed.  Others  keep  the  reeonls  m  book»  i>( 
uniform  style,  while  a  few  have  no  fixed  method,  but  trust  to  report- 
ing eacii  experiment  b}'  itself. 
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A  method  which  rommends  itself  to  those  who  have  used  it  is  the 
card-index  Hystem,  because  of  its  adaptabilit}^  to  so  many  kinds  of 
reports.  It  is  the  only  convenient  system  that  can  be  employed  in 
keeping  a  bibliography  of  the  special  siibie<'ts  under  investigation* 
It  re(|uiros  but  a  few  hours  to  catalogue  all  the  articles  in  the  veter- 
inary Journals  each  month  and  probahly  only  a  few  minutes  to  index 
the  special  articles  relating  to  the  subjects  under  study,  I  under- 
ioijk  the  task  t>f  making  a  complete  index  of  all  the  English  f>eriot1ical 
veterinary  literature.  The  journals  indexed  ai-e  The  Vet-erinarian^ 
The  Veterinary  Journal,  The  Ediohurg  Veterinary  Review,  The 
Vetyeiinary  Record,  The  American  Veterinary  Review,  The  Journal 
of  Comparative  Medicine,  The  Veterinary  Magazine,  and  the  Journal 
of  Veterinary  Science  in  India.  The  number  of  cards  now  in  the 
index  is  over  5U,()UU,  and  it  will  reijuire  about  I '1,000  more  to  bring 
the  work  up  to  the  close  of  18U8.  While  this  index  is  of  great  con- 
venience and  value,  I  could  not  recommend  anyone  to  attempt  to 
duplicate  it,  as  the  work  is  several  times  greater  than  is  anticipated* 
If  a  few  stations  need  such  an  index,  it  would  be  far  more  con- 
venient to  have  a  printetl  copy  made  from  this  one  than  to  duplit^ate 
the  work.  I  believe,  in  general,  it  wHll  be  found  to  l>e  protitMlile  to 
index  only  special  subjects,  although  all  will  {^ulmit  the  use  and  de- 
sirability of  having  a  complete  index.  In  making  a  Ijiblitigraphical 
index  the  same  style  shiaifd  be  used  as  followed  by  |Ribli<*  libraries. 

The  card  index  is  the  most  convenient  form  of  recording  the  pres- 
ence and  distribution  of  diseases  in  the  State.  The  card  should  givx^ 
the  name  oi  the  disea^^,  the  locality,  the  time  wlien  re[jorted,  and 
the  name  of  the  person  reporting  it.  The  cards  may  be  filed  accord- 
ing to  the  disease  reported  or  by  counties  to  give  the  distribution. 

The  index  is  one  of  tlie  best  means  for  keeping  n  record  of  the 
ec[uipment  of  the  laboratory.  The  card  should  give  the  name  of  the 
article,  nf  whom  and  when  purchased,  and  the  cost.  When  the  arti- 
cle is  broken  or  consumed  the  card  may  be  removed  and  an  inventory 
is  alwa^^s  at  hand.  For  recording  staining  reagents  it  should  give 
the  formula  and  date  of  prei>araliun  of  each. 

A  card  index  serves  a.s  a  convenient  method  of  keeping  certain 
laboratory  notes.  Examinations  are  frequently  made  of  material 
out  of  the  usuni  line  oi  work  and  a  brief  record  is  all  that  is  needed. 
Such  a  reconl  upon  a  card  may  hv.  filed  and  become  usefid  at  son>e 
future  date  when  the  subject  is  under  consideration.  Reports  of 
cases  may  be  filed  in  the  same  way.  So  far  as  |X)ssiblo  it  is  best  to 
use  the  large  index  cards^  and  for  recording  laboratory  examinations 
or  cases  cards  of  usual  height  but  double  length. 
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THE  DESIRABILITY  OF  iOOPERATIOX  BETWEEN  THE 
STATION  YETEBINAKIAN  AND  THE  UK  AL  VETEKI- 
NAKIAXS  IN  THE  STATE, 

By  A-  W,  BiTTiKu,  D.  V.  M.. 
Veterinarian .  Agtncidiund  Krperiftient  Station  of  Itutiana 

It  maybe  possible  toiraaj^ne  an  experiment  station  so  well  t-jjuipp^^ 
and  HO  liberally  ]>rcivicled  with  funds  that  the  veterinarian  at  the  head 
of  his  deptirtment  can  use  his  discretion  in  the  selection  of  the  disea^ 
or  the  special  problem  for  investigation ;  that  he  may  go  wherever 
the  disease  is  present,  stay  as  long,  as  may  be  necessary  to  make  a 
complete  series  of  observations,  or  repeat  his  visitations  until  he  has 
learned  all  that  he  ran.  In  such  a  position  he  could  be  independent 
of  public  demands,  and  could  utilize  all  his  energy  in  i>rof*ecuting 
his  work, 

A  veterinarian  occupying  a  position  in  a  State  experiment  ^lat  lun  is_ 
confronted  wiXh  a  difficult  set  of  conditions.  The  funds  fur  main  tain 
ing  tlim  department  are  limited.  He  is  usuall}'  compelled  to  ma 
his  studies  upon  outbreaks  of  disease  and  such  s[x>radie  cases  a^occQ 
in  the  immediate  vicinity  of  the  station.  If  he  visits  lix^alitieii 
some  distance  from  the  station  he  is  rarely  permitted  to  have  all  the 
time  that  is  necessary  to  complete  the  work  or  repeat  his  vifatatioDi^ 
because  of  exhaustion  of  the  funds.  Under  the  conditions  exjstiii 
at  most  of  the  stations  the  veterinarian  can  have  at  l:>eM  only  a  sma 
numl>er  of  cases  of  any  disease  upi>n  which  to  make  observationB  af' 
exijeriments.  The  public  demands  that  he  should  be  informeil  con- 
cerning  the  occurrence  and  distribution  of  contagious  diseases,  and 
in  many  instances  that  he  shall  give  assistance  in  their  supi 
Of  all  the  memlKers  of  the  station  staff  he  is  the  lea.st  indt] 
He  can  not  order  an  outbreak  of  disease  for  his  special  study;  h<» 
can  uot  control  the  location  or  duration  of  the  disease  when  one  di>etj 
occur;  and  lie  can  obtain  information  upon  the  occurrence  and  dia 
tribution  of  contagious  diseases  in  the  State  only  through  corre* 
spondence. 

I  believe  the  veterinary  department  of  the  experiment  station  i 
the  veterinarians  in  the  State  should  be  on  such  friendly  tenns  that 
coi^perative  work  may  be  conducted  to  the  jidvantage  of  both.  The 
station  can  act  tis  a  medium  to  give  the  latest  information  upon  the 
results  of  its  own  researches  and  announce  the  work  that  is  being 
accomijlished  at  other  places.  The  station  may  also  give  assistance 
in  diagnosis  in  certain  ca«es  where  the  microscope  or  othei*  spaciiil 
equipment  is  necessary.  The  veterinarian,  in  turn,  may  be  of  gre^t 
assistance  to  the  station  by  reporting  outbreaks  of  diseane  and  tht* 
results  of  any  experimenlH  w\\\c\\  W  uiay  undertake. 
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In  1890  and  1897  I  made  an  attempt  to  determine  whether  cooper- 
ation was  practical  and  whether  the  station  would  ^ain  information 
to  compensate  for  the  work  re<]uired.  There  were  ninety-six  qualitied 
veterinarians  in  the  State.  A  circular  letter  setting  forth  the  plans 
and  hlanks  for  reporting  the  number  of  cases  cxrcurring  in  their  prac- 
tice each  month  were  sent  to  each  veterinarian-  The  liwt  of  diseases 
upon  which  reports  were  desired  were  those  most  common  in  the 
State.  It  included  abortion  (infectious)  among  mares  and  cows, 
actinomycosis,  anthrax,  cholera,  glaB<lers,  influenza,  rabies,  specific 
ophthalmia  anion jjj  cattle,  sporadic  aphtlue,  tetanus,  tuberculosis, 
azoturia,  colic,  other  intestiniil  diseases,  parturient  apoplexy,  periodic 
ophthalmia,  pneumonia,  cercbro-spinal  meningitis,  bursfitte^  fistida>, 
lameness,  etc.  At  first  I  received  akjut  thirty-five  replies,  but  the 
number  gradually  became  smaller  until  only  eight  remained  after 
the  month  of  August.  In  181*7  I  trit^l  a  different  plan,  and  made 
my  blank  upon  a  postal  card  and  distributed  them  at  the  end  of  each 
month,  I  sent  the  postal  cards  to  about  twenty-five  addresses  and 
had  fifteen  reports  for  each  month  of  the  year.  At  the  close  of  the 
year  there  was  nuicli  greater  interest  than  at  the  beginning,  and  I 
feel  certain  that  I  could  have  doubled  the  number  of  correspontlents. 
The  work  was  abandoned,  as  I  contemplated  withdrawing  from 
station  work. 

The  time  covered  by  this  work  is  admittedly  too  short  to  tlraw  eon- 
chisions  from  the  re]ioii;s,  but  they  seem  to  indicate  that  certa.in 
diseases,  such  as  tetanus  and  parturient  apoplexy,  are  of  far  more 
common  occurrence  than  is  generally  suspected;  that  certain  dis- 
eases, such  as  fistula*  and  bursa tte,  are  common  in  some  localities 
and  rare  in  others;  and  that  seasonal  infinences  are  less  marked 
than  is  often  asserted.  The  station  received  fifty -one  species  of 
parasites  for  identification  and  also  a  number  of  pathological  speci- 
mens. At  the  suggestion  of  the  writer  several  new  preparations 
were  used  and  reports  received.  The  station  supplied  its  own  publi- 
cations and  gave  notice  of  all  liulletios  upon  veterinar\^  science  as 
they  appeared  at  other  stations  and  the  Bureau  ot  Animal  Industry. 
Upon  the  whole  the  station  was  well  repaid  for  its  part  of  the  work, 
and  the  veterinarians  exi>ressed  the  desire  to  have  it  continued, 

(hie  t>f  the  gCMjd  elTcK^ts  tliat  was  wholly  foreign  to  the  original 
object  was  the  increased  interest  which  it  developed  in  the  State 
Veterinary  Medical  Sixnety.  At  the  first  three  meetings  of  the 
society  which  I  attended,  only  seven  or  eight  members  were  pres- 
ent. The  three  meetings  held  after  the  correspc»ndence  was  estab- 
lished was  attended  by  from  twenty  to  thirty  memters. 


THE  EXHIBIT  OK  THE  IMTEI)  STATES  EXPERIMENT 
STATION  VETEKINAKIANS  AT  THE  PARIS  KXPOSI- 
TION  IN   IlKKh 

By  A.  T.  Peters,  D.  V.  M.. 
Invest ignttfv nf  Animal  DiscfiHtft,  Aifncttltural  E^tptnmrnt  Stafion  of  ^i^sbm^XL 

1  take  jjlfaBiire  in  presenting  a  subject  which  uught  to  lie  of  viUil 
interest  to  every  member  of  this  iiasociation,  namely,  the  %'eteriiiarT 
exhibit  of  the  United  States  Experiment  Statiorii^  at  the  Paris  Exp<> 
sition  in  VMn\.     Ah  in  well  known,  at  the  convention  of  thf  Asi**x?ia* 
tion  of  Agricniltural  Colleges  and  Experiment  Stations,  held  in  July, 
180T,  at  llinneapoliy,  a  committA*e  upon  a  eollecHive  exhil»it  of  the 
experiment  stationH  at  the  Paris  Exposition  in   IIMM)  was  appointetl, 
consisting  of  H.  P.  Armsby,  M,  A.  Scovell,  W.  H,  JorcUui,  A.  W. 
Harris,  and  A,  C.  True.     The  committee  has  had  a  mei»fing  in  <xid- 
feren(!e  with  H*jn.  James  Wilson,  Secretary  of  Agriculture,  and  tht 
executive  committee  of  the  abc»ve  association.     As  yet  nu  appropria- 
tion has  been  made  by  Congress  for  such  an  exhilnt,  but  tin*  txnn- 
mittcMS  as  a  result  of  their  meeting,  have  seen  fit  to  proceed  with  the 
prehminary  arrangements.     Mr.  Armsby  has  written  me  n.^gititliiig 
the  exhiliit  of  the  Veterinary  Department,  and  I  have  consented  to 
bring  the  matter  before  this  Ijody  for  its  careful  consideraiion* 

Mr.  Armsby  writes  that  "  the  committee  desires  to  make  iu  tiris 
exhibit  a  presentation  of  the  origin,  hist4»ry,  and  work  of  the  stati< 
which  shall  bu  calculati?d  to  illustrate  the  essential  and  dislingui 
ing  features  of  the  American  system  of  experiment  stations  lu*  ism- 
pared  with  those  of  other  countries.  With  this  und  in  view,  it  i# 
[)roposed  to  make  the  exhibit  te<.'hnical  rather  than  jxjptdar  in  ila* 
nature,  a]»pealing  to  the  expert  and  the  administrator  rather  than  to 
the  ftu-mer.  In  carrying  out  this  plan,  it  is  the  intention  to 
use  of  two  metlKKls:  Fii-st,  it  is  intended  to  prepare  a  reiK>rt  whi 
shall  include  a  characterization  of  the  work  of  the  exjKiriment  statiom 
along  four  main  lines,  namely:  (a)  Police  and  control  work;  (b) 
studies  of  natural  resources  and  conditions;  (c)  demonstratioo  oo 
experiments;  (d)  scientific  investigations.  Second,  based  ujMjn  this 
report,  it  is  desired  als*)  to  make  as  attractive  an  exhibit  a^  practicie 
hie  of  selecttnl  typical  examples  of  experimental  methods  and  results." 

I  have  given  this  matter  no  little  study,  and  the  more  thought  I 
sf»end  upon  it  the  more  perplexing  bi»comes  the  (piestion  im  to  hew 
we  veterinarians  can  best  shi)w  to  the  Old  Country  our  unique  way 
of  investigating  scientific  problems.  1  believe  this  ([Ucstiun  can  Ik* 
settled  right  here  at  the  meeting  of  experiment  sUition  veterinariiuii=». 
And  hence  I  have  thought  it  advisable  to  offer  this  piper  merely  a.* 
an  introduction  t^j  the  di^vimoiv  vrhich  I  know  you  will  entcjr  into 
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heartily.  The  committee  desires  not  ''a  complete  and  exhaustive 
report  upon  our  work,  tiur  a  complete  bibliogi-Hphy,  but  a  characteri- 
zation of  the  main  lines  and  tendenries  of  our  work,  classified  under 
the  headings  given  above." 

Concenn'ng  poli<*e  and  control  wtirk  may  he  mentioned  the  work 
done  by  the  experiment  station  veterinarianh  in  aiding  tlie  Bureau  uf 
Animal  Indnstry  in  fi*rmnlating  the  best  metliods  of  controlling  eun- 
tagious  disease**  by  fjuarRntine  regulations,  sanitary  nie^iiitures,  and 
vac^ci nation.  In  this  work  what  greater  triumph  have  our  foreign 
bi-ethren  scored  than  we  have  scored  in  pi^eventuig  the  spread  of 
Texas  fever  to  the  Noi-them  States  by  the  tpuirantine  laws,  and  in 
Knccessftdly  eradicating  pleuro-pnenmonia  in  the  United  States; 
wliirli  latttn-  fact  will  always  be  a  source  of  great  wonderment  to 
foreign  veterinarians,  and  which  it  will  take  scores  of  years  for  them 
to  aceomiilishy  Ton  mtirh  can  not  be  s<iid  in  regard  to  our  work  in 
eradicating  sheep  scab  by  the  enf<)rcement  of  sanitary  measures  and 
quarantine  rules,  when  we  consider  how  easy  it  is  for  it  to  spread 
unless  the  strictest  laws  are  observed.  Another  thing  tliat  is  char- 
acteristic  of  American  veterinarians  is  the  work  done  In-  tlie  diflerent 
States  in  controlhng  tuberculosis  and  glanden?  by  the  extensive  use 
of  tuberculin  anil  mallein  and  the  destruction  of  the  diseased  aniinals* 

In  *lemonstrating  our  ex|ierin)entB  we  sluill  Ite  able  tn  show  that 
they  are  original  and  nnique.  Though  not  all  have  been  successful, 
yet  it  must  lie  admitted  that  a  great  per  cent  have  been  successful; 
in  fat't,  a  much  larger  per  cent  than  is  publicly  known.  And  even 
those  that  have  failed  have  in  a  way  been  stepping  stones  to  higher 
scientific  investigtitinns.  The  veterinarians  nl>road  who  are  unfa- 
miliar  with  wliat  we  liave  done,  and  who  have  given  us  credit  for 
so  little,  can,  if  we  take  advantage  of  this  opportunity,  be  shown 
that  our  work  ranks  as  iiigVi  as  theirs.  This  latter  fact  has  never 
been  conretled  by  them,  but  we  must  remember  that  the  investiga- 
tions and  experiments  of  our  veterinarian's  do  not  dat^  Imck  so  far  as 
do  those  of  European  investigators,  and  hence  it  becManes  our  oppor- 
tunity to  illustrate  to  tliem  that  our  work  of  recent  years  compares 
surprisingly  favorable  with  theirs.  Personally,  I  believe  that  along 
certain  lines  our  investigations  even  exceed  those  <>f  our  foreign 
brethren.  To  back  this  up  1  should  like  to  call  attention  to  American 
investigations  in  Texas  fever  as  comi>ared  \^nth  the  Gernum  investi- 
gations in  Wildseuche  and  Biiffelseuche,  which  are  supposed  to  be  the* 
same  as  Texas  fever. 

Besides  these  researches,  which  have  resulted  in  the  discovery  of 
the  real  caus<?  of  Texas  fever,  the  movements  of  the  litth^  tick,  and 
the  best  method  of  treatment  and  prevention,  let  me  call  attention 
to  the  wttrk  of  the  Bureau  of  Animal  Industry  and  the  ex:^Tv\^<^\!tV 
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stations  in  investigating  hag  cholera.     In  this  country  tbis  inve&l 
tion  18  undoubted  ly  foremost.     As  much  as  this  may  Ije  said  * 
actinoniy corns  autl  niauy  other  diseasPH  too  numerous  to  m*  i 

I  have  pointed  out  to  you  only  a  few  of  the  many  distin^ishiog 
features  tliat  go  tcnvard  cluiracterizing  the  work  of  the  Uniti*d  Statat 
exi>erinient  Htatiun  v%*teriiiariani?i,  and  I  am  therefore  in  hopei»  that 
these  few  words  of  introduction  will  aid  in  bringing  out  from  the 
members  statements  of  just  how  and  what  we  ought  to  exhibit  befon? 
our  foreign  veterinarians. 

The  idea  of  the  committee  is  to  demonstrato  in  the  report  the  chahr- 
acteristic  investigations  along  the  lines  of  the  various  di  for 

which  each  station  is  noteiL     This  should  Ik?  prepared  in  o  ^iJ. 

concise  manner,  yet  simple  and  practical  enough  U^  prove  that  na 
nation  on  earth  has  done  moi*e  along  these  lines  in  recent  3'ears  than 
has  the  United  Stat-es  agricultiu*al  experiment  stations.  For  instance, 
this  report  should  contain  an  outline  of  the  work  done,  together  with 
the  results  in  the  separate  States,  including  police  tmd  control  work, 
ami  laburatory  and  field  investigations  and  experiments.  The  exhibit 
accompanying  said  report  should  consist  of  apparatus,  sp<Hrixnen», 
statistics,  and  all  niatenals  used,  thus  making  the  report  more  pi 
tical  and  illustrative  than  otherwise. 

To  make  such  a  showing  possible,  and  in  order  to  do  justice  to  the 
United  States  exj:reriment  stations,  it  will  rei|uire  your  entire  coopf- 
atioii  in  the  matter ;  and  allow  me,  in  closing,  to  exj>ress  the  hofn* 
that  you  mil  each  and  every  one  enter  heartily  in  assisting  the  ^^m- 
niittee  to  gather  the  material  necess^iry  to  make  the  venture  a  suree®, 

THE  YAilK  TO  VKTKHIN  AKIANS  OF  I  OOPERATIYK 
EXPERIMEXTS^ 

By  L.  L.  Lewis.  M.  8..  D,  V.  M., 

Vetrrimtriau,  Okhthomn  Agricitlturtil  Stafirm. 

As  new  as  the  Assoination  of  Experiment  Station  Veterinariimis 
is,  the  subject  of  coo|>erative  experiments  is  still  newer  so  far  w 
the  station  veterinarian  is  concerned.  It  is  not  to  be  expected  that 
with  so  recent  an  organization  there  should  be  any  definite  under- 
standing in  regard  ti:)  cooperative  work,  but  to  my  mind  there  is  no 
one  thing  more  necessary  to  the  advancement  of  the  veterinariaa't 
work  than  an  organization  of  those  interested  in  experimental  wort 
Cof*perative  experiments  will  ff)llow  as  a  natural  consequence  of  such 
an  organization,  but  it  is  n*>t  the  intention  or  province  of  this  pftpcir 
to  favor  any  one  plan  uf  work,  but  rather  to  try  to  mention  some  of 
its  advantages,  hoping  that  sufficient  interest  will  be  taken  in  the 
subject  to  bring  it  before  the  next  meeting  in  the  form  of  a  suitablf 
discussion. 
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The  station  veterinarian's  work  is  almost  the  only  line  of  station 
work  that  is  not  to  a  certain  extent  cooperating  with  other  stations 
for  the  inir^>ose  of  securing  more  complete  data  on  certain  lines  of 
work.  The  other  departments  of  the  station  are  getting  better  results 
by  cooperative  work,  not  only  with  other  experiment  stations,  but 
also  with  the  Department  of  Agriculture^.  The  veterinarian  should 
not  be  less  ready  to  exchange  %iews  and  ideas  with  his  fellow  worker 
than  men  engaged  in  other  lines  of  work,  and  the  more  liberal  is  this 
exchange  the  surer  of  success. 

I  think  there  is  no  work  better  suited  to  such  organization  than  the 
work  of  the  veterinarian.  The  pathology  and  therapeutics  of  most 
of  the  contagious  and  infectious  diseases  can  be  as  successfully 
studied  in  one  part  of  the  country  as  another,  and  by  an  exchange 
of  data  on  the  work,  following  a  general  plan  or  outline,  some  defi- 
nite results  will  he  secured  in  very  much  less  time  tlian  by  the  pres* 
ent  methcxl  where  everyone  works  indei>endently,  repeating  the 
mistakes  of  others  and  duplicating,  it  may  be,  a  large  amount  of 
work.  More  data  of  a  reliable  nature  could  be  secured  in  one  year 
on  any  given  subject  by  the  cooperation  of  several  stations  tlian  are 
now  available  in  from  two  to  five  years. 

It  is  not  prol>alile  that  very  many  of  the  stations  will  do  very  much 
work  of  this  cliaracter  in  the  immediate  future.  There  has  been 
8ome  work  of  this  character  in  the  past  two  years  and,  so  far  as  the 
writer  knows,  it  is  a  satisfactory  methtxl  of  conducting  experiments. 

Where  assistance  can  be  given  without  interfering  with  the  general 
plan  of  work  it  should  be  done  if  such  a  proposition  Ije  mufle.  But 
the  idea  of  ctjoperative  work  should  not  me.in  the  sacrificing  of  one's 
ideas  of  methml  and  manner  of  work;  if  it  did,  it  certainly  would  lie 
a  failure, 

A  portion  of  the  station  veterinarian's  time  is  occupietl  by  teaching, 
as  most  of  them  are  members  of  the  teaching  staff  in  the  agricultural 
colleges.  A  large  part  of  his  time  may  be  occupied  by  work  con- 
ducted in  the  lal>oratory  or  routine  in  character,  but  aside  from  this 
work  there  is  time  to  devote  to  field  experiments  or  to  latioratory 
work  of  a  coofjerative  character. 

I  realize  that  a  more  able  writer  and  a  more  experienced  station 
worker  should  have  been  tissigned  to  this  duty,  but  I  trust  that  by 
the  time  the  next  meeting  is  held  there  may  be  more  stations  inter- 
ested in  the  work,  as  I  believe  that  cooperation  will  increase  the  use- 
fulness of  the  veterinarian's  work  in  a  scientific  as  well  as  a  practical 
wav. 
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The  Association  of  Experiment  Station  Veterinarians  is  an  ouU 
growth  from  the  correspondence  tliat  sprung  up  in  IS^O  amon^  vari- 
ous Experiment  Station  veterinarians  who  saw  the  necessity  of  such 
an  organization.     As  a  result  of  tliis  correspjndence^  circular  lettet^r 
were  sent  out  to  all  veterinarians  of  the  United  States  Exp^^rimeni 
Stations  and  Agricultural  Colleges  a&king  them  as  to  the  advisabilitr 
of  such  a  movement,  and  informing  them  that  an  attempt  would  b^ 
made  to  organize  temporarily  at  the  BuflFalo  meeting  of  the  United 
St*ites  Veterinary  Medical  Association.     In  February,  IBliT,  ani>t)>i*r 
circular  letter  was  addressed  to  the  »anie  men  stating  that  a  tempo- 
rary organization  had  \men  formed  ^  in  accordance  with  the  plans,  by 
I)actt>rs  Salmon,  Stalker,  Reynolds,  Grange,  Cary,  Williams,  Pmr- 
son,  and  Peters*     It  wa«  the  unanimous  opinion  of  thet^e  gentli*nie»  i 
that  an  association  of  this  character  would  be  of  great  benefit  to  the 
t<tation  veterinarian.     Accordingly,  at  the  Nash\'ille  meeting  of  tlie 
United  States  Veterinary  Medical  Association  in  l>t*»T,  a  fjermanimt 
orgiiriization  was  effected,  papers  were  read,  permanent  officers  wf?re 
elected^  and  a  constitution  and  by-laws  adopteil. 

The  aec^ond  annual  meeting,  the  proceedings  of  which  are  httrewitb 
published,  was  held  at  Omaha  with  the  lTnite<J  States  Veterinaiy 
Medical  AsBociation  on  September  K,  isiiH. 


CONSTITUTION  AND  BY-LAWS  OF  THE  ASSOCIATION  OF 
EXPERIMENT  STATION  VETERINARIANS. 

CONSTITUTION. 
Article  I. — Name. 

This  Association  shall  be  known  as  the  Association  of  Experiment 
Station  Veterinarians. 

Article  II. — Object. 

The  object  of  this  Association  is  to  bring  the  several  veterinarians 
of  the  different  Experiment  Stations  in  a  closer  communication,  to 
advance  their  common  intei-ests  by  the  establishment  of  honorable 
and  fraternal  relations,  and  to  secure  the  benefits  of  cooperation  and 
united  action  in  bringing  into  prominence  the  merits  of  scientific 
veterinary  investigation. 

Article  III. — Members. 

All  those  who  are  connected  with  the  U.  S.  Experiment  Stations 
and  Agricultural  and  Mechanical  Art  Colleges  may,  upon  applica- 
tion and  the  payment  of  the  initiatory  fee,  become  members  of  this 
Association. 

Article  IV. — Officers. 

Chapter  1.  The  officers  of  this  Association  shall  consist  of  a  Presi- 
dent, Vice-President,  Secretary-Treasurer,  and  three  Trustees,  who 
shall  constitute  the  Executive  Committee. 

Chapter  2.  The  officers  shall  be  elected  for  one  year  by  ballot  and 
hold  office  until  their  successors  are  elected. 

Article  V. — The  Executive  Committee. 

The  Executive  Committee  shall  manage  the  business  of  the  Asso- 
ciation under  such  regulations  and  restrictions  as  the  Association 
may  from  time  to  time  prescribe. 
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BY-LAWS, 
Section  I. 

Ai*ticle  1.  The  Presidc^nt  shall  preside  over  the  meetings  of  th© 

Association,  ■ 

Artirle  2.   He  j^hall  deliver  an  address  at  the  annual  meeting  mic- 

ceeding  Ids  elt?€tiQn. 

Article  B.  He  shall  appoint  all  committees  not  otherwise  pru\ided 

for. 

Section  IL 


Article  L  The  Secretary  shall  give  due  notice  of  the  time  and 
place  of  each  annual  meeting.  He  j^hall  conduct  all  correspondenit? 
of  the  Aaeociation,  retain  copies,  and  report  the  same  at  eairh  meetiDg. 

Article  2,  The  Secretary  shall  also  perform  such  other  duties  as 
may  be  imposed  upon  him  by  th©  Asswiation. 

Section  III. 

Article  1 .  The  Secretary-Treasurer  ehall  collec^t  all  bills  due  the  A»^ 
s^xnation  and  give  security  for  all  moneys  held  by  him  if  desired.  He 
shall  keep  a  correct  account  of  the  same,  holding  receipts  for  all  dis- 
bursements. He  sliall  furnish  a  statement  of  the  funds  of  the  As.^t^ 
ciation  at  each  annual  meeting,  or  oftener  if  desired. 

Articl(^  '2.  Ho  sliall  bo  tho  custodian  of  all  moneys  ])ol(^nGriTii:r  to 
the  Association,  or  donations,  and  kccj)  a  rori-cct  acroimt  of  the  >.iinf' 
with  the  names  of  tlic  donors,  and  n'j)ort  snch  in('nd)ors  a>  ha\ «'  f;iil''<l 
to  pay  th<'ir  (hi(*s  tor  oiio  year. 

.\  rticlc  ;).  The  Ti'easnroi-  shall  j>ay  ont  ii<  >  money  i'v*  >m  the  tre,i>ur\ . 
or  dispose  of  any  money  oj*  property  of  the  Association,  \vithouT  lii- 
knowledj^-e  and  approxal  of  the  l*]-esident.  All  hills  audited  hy  ili' 
Finance  ( 'onmiittee  shall  he  ])aid  hy  the  1'i-easnrei-  u]»on  tlie  <  >rder  «'t 
tlie  President. 

Si:(  rioN   1  \'. 

Article  1 .    (  )r(ler  of    husiness  : 
JJoll  call. 

Iveadini;"  of  minutes  ai   j»revious  meotint;'. 
I*resid(Mit's  address. 
Rej)orts  of  conunittees. 
Admission  of  n<'\v  mcml)ers. 
rntiinshcd  business. 
New  husinoss. 
Election  of  officers. 
Miscellaneous  husiness. 
J^i]H'rs  and  d\se\\ss\o\\s. 
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Section  V. 

Article  1.  Seven  members  shall  constitute  a  quorum  for  the  trans- 
action of  business  at  the  annual  meeting. 

Section  VI. 

Article  1.  The  annual  dues  shall  be  one  dollar  ($1.00)  and  the  sec- 
retary is  instructed  to  levy  a  tax  upon  the  members  suflScient  to  cover 
any  deficit  that  may  occur. 

Section  VII. 

Article  1.  Any  proposed  alterations  or  amendments  to  the  consti- 
tution or  by-laws  shall  be  submitted  in  writing  to  each  member  of  the 
Association  at  least  three  months  before  the  next  annual  meeting. 


Ill 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington,  D.  C,  December  24,  1898. 
Sir  :  Laboratory  investigations  in  the  use  of  serum  for  treating 
hog  cholera  and  swine  plague  have  been  carried  on  by  this  Bureau 
for  several  years,  and  with  such  favorable  results  that,  upon  your 
direction,  the  treatment  was  given  an  enlarged  field  in  Page  County, 
Iowa.  The  work  conducted  there  during  the  season  of  1897  showed 
that  the  treatment  saved  about  80  per  cent  of  the  animals  injected. 
The  results  in  1898  have  been  exceedingly  satisfactory  and  tend  to 
confirm  those  of  the  previous  year.  So  much  interest  has  been 
manifested  in  this  work  that  this  article  on  the  subject  of  serum 
treatment  for  hog  cholera  and  swine  plague  has  been  prepared  by 
Dr.  de  Schweinitz,  who  has  been  in  charge  of  the  work,  assisted  by 
Dr.  Marion  Dorset,  and  others,  and  its  publication  as  a  bulletin  of 
this  Bureau  is  recommended. 

The  public  should  be  informed  that  the  pre})aration  of  the  serum 
by  the  Bureau  is  necessarily  limited,  and  therefore  its  distribution  is 
confined  to  inspectors  for  the  Bureau  and  to  experiment  stations. 
Respectfully, 

D.  E.  Salmon, 

Chief  of  Bureau, 
Hon.  James  Wilson, 

Secretary, 
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THE  SERUM  TREATMENT  FOR  SWINE  PLAGUE  AND 
HOG  CHOLERA. 

By  E.  A.  DE  SCHWKINITZ.  Ph.  D.,  M.  D.. 

Chief  of  Biockemic  Divimon. 

One  of  the  most  interesting  and  difficult  problems  which  has 
engaged  tJio  attention  of  this  Bnreau  for  some  years  has  l>eeii  the 
diiiC(3veiy  of  a  iiiethtjd  or  metiiodw  for  the  prevention  or  cure  of  dis- 
eases known  as  hog  cholera  and  swine  plague  among  swine, 

PRELIMINARY    EXPERIMENTS. 

In  tlie  year  1800  a  study  of  the  substances  secreted  by  the  hog 

cholera  and  swine  plague  genns  was  begun  in  the  Bioeheniic  Laluira- 
tory  of  the  Bureau  of  Animal  Industry  by  the  writer  of  this  article. 
From  cultures  of  these  bacteria  he  succeeded  in  isolating  two  sub- 
stances albuminoid  in  character  and  others  belonging  tu  the  gi^nip 
called  amines,  which  produced,  when  injected  into  experimenbd  ani- 
mals, some  of  the  characteristic  sympttjms  of  hog  cholera  or  swine 
plague,  respectively,  and  conferred  upon  these  animals  an  iinniunity 
t*>  subcuUmeous  inoculation  \^Tth  hf>g  cholera  and  swnne  iilague 
germs,  resixx^tively.  The  reiwrts  of  this  work  wei*e  published  in  the 
Medical  News  of  Philadelphia  in  Sejitember  and  October,  istKi,  and 
arnmal  reports  of  this  Department  for  JSllO  and  1801. 

A  series  of  i>ractica]  exjieriments  w^as  then  carried  on  at  the  exjieri* 
nient  station  of  the  Bureau  upon  swine.  The  animals  were  injected 
with  the  products  of  the  growth  of  these  bacteria,  inchiding  the  cun- 
teuts  of  the  cells  themselves,  as  well  as  those  ])r(Hlucts  of  excretion 
of  the  cells  whieli  were  in  solution  in  the  cultureliquid.  In  ten  days 
after  inixndation  they  were  exposed  to  hog  cholera  and  swiue  plague, 
respectively,  l»y  an  intravenous  inoc*ulation  with  a  virulent  germ 
sufficient  in  (piantity  to  kill  tlu^  check  animals  in  a  week  tt>  ten  days. 
In  general  these  results  were  fairly  Siitisfactory,  in  so  far  that,  while 
the  check  animals  died,  about  50  per  cent  of  the  treated  animals 
remained  alive.  The  metliod  of  exposure,  however,  was  unsatisfac- 
tory, as  it  was  not  always  i)0ssible  to  be  certain  that  the  che(»ks 
would  die,  and  in  a  good  many  cases  the  ex|K>sure  of  the  treated 
animals  by  this  method  of  incnndation  was  very  much  more  severe 
tlian  that  which  the}'  would  in  iill  probability  have  been  suhjected 
to  in  the  field.  In  addition,  the  injection  of  these  products  of  the 
bacilli  pnxluced  dii^agreeable  local  lesions  in  the  animals. 

While  tiie  results  of  the  work  showed  that  c^msiderable  immunity 
tit  thes*>  diseases  could  be  secured  l>y  this  method  of  treatment,  it  did 
not  appear  practicable  for  field  work,  and  consc*f[uently  other  labora- 
tory investigatii>ns  were  lR*gun. 


■ 


A  more  tlioroiigb  study  of  the  .substances  pro<luce<l   bv 
cholera  ^ernis,  the  results  of  which  wei*e  pubUahed  in  the  Phitaild- 
pliia  Medical  News  of  October,  18f>ii,  shower!  that  if  the  cultures  of 
this  germ  were  niatle  upon  milk  ur  other  suitable  uiedia^  it  was  po^si* 
ble  to  obtain  from  these  cultures  a  small  t|uautity  of  enzynis>  orsoln* 
hie  ferments.     These  fi^rmenis  secreted  hj  the  hog  cholen*  h»U'i11ti» 
were  also  tried  for  the  purpose  of  producing  immunitj  in  experi- 
meutal  animals,  witli  satisfactory  results.     The  inje<*tioii  of  qnant]^ 
ties  of  these  ferments  below  0.01  of  a  gram  was  without  ill  effect 
If  the  aniouut  injected  Wim  increased  beyond  this  point  there  wtt8fl 
rise  of  temperature  in  the  animals  for  several  days^  and  in  several 
instances  0.05  of  a  gram  was  sufticient  to  kill  the  animals.     A  fingh 
injection  of  guinea-pigs  with  0.04  of  a  gram  of  the  ferniente  servaJ 
tfi  n»ake  the  animals  immune  to  an  inoculation  with  the  hog  choleni 
germ  that  wtis  sufficient  to  cause  the  death  of  the  checks  in  ten  days» 
In  the  article  refeiTed  to  the  opinion  was  expressed  that  the  soluble 
ferments  exert   a   very   pfjtent   action  in  rendering  animals  iu^m- 
ceptible  to  diseiise,  and  that  to  the  indirect  action  of  the  si>ei*rfie  fer- 
ments secreted  by  the  hog  cholera  and  other  germs  the  }>roteetive 
and  curative  influence  of  blood  serum  from  immune  animals  may  bo 
traced,  as  w^ell  hs  the  immmiity  produceil  by  injecting  animals  with 
cell  contents  or  the  products  of  the  cell  gixjwth*     At  about  that  time 
the  w^riter  published  an  article  in  the   Philadelphia  Medical  Newi^, 
Sephnnbcr  2-1,  1S9!;*,  upon  the  production  of  immunity  in  guini?a-pig^ 
to  hug  cholera  by  the  use  of  blood  serum  from  other  guinea  pigstlml 
had  bei^n  previously  immuuizt*cL     The  guinea-pigs  used  as  a  seurw 
for  the  blood  serum  were  imnumized  by  me4inH  of  the  cell  cont^ntH 
and  jirmlucts  of  the  growili  of  hog  cholera  bacilli,  and  after  tb'T 
had  withstood  an  inoculation  of  the  germ  of  sufificient  virulenr^to 
cause  the  death  of  the  chet-ks  they  served  as  a  source  of  semm  U^y 
used  for  injecting  other  healthy  guinea-pigs  or  for  treating  guinea- 
pigs  infecteil  w^ith  hog  cliulera.     The  results  of  these  experiments* 
were  also  satisfactory,  Init  for  various  reasons  they  could  not  be 
pushed  as  rapidly  as  desired.     The  experiments   were  continued, 
however,  in  a  quiet  way,  and  the  use  of  the  prcxlucts  of  other  bm*- 
teria  allied  to  the  hog  cholera  germ,  as  the  Colt  communis^  etc., 
w^ere  tried.     The  residts  were  Sittisfactory  for  the  purf>08e  of  secur* 
ing  inunuiiity  t^j  hog  cholera.     As  state<l  in  one  of  the  fiapers  men- 
tioned, it  is  probable  tliat  all  gas-producing  hai*illi  Becrete  a  milabli* 
ferment,  and  that  this  fonnent  is  of  ct)nsiderable  importance  in  am* 
nection  with  the  |*roiluction  of  immunity.     While  it  is  not  prohahW 
tltat  each  germ  gives  rise  to  a  distinctive  ferment,  it  is  probfihle  that 
*Iit!V'rent  gt*nus  secrete  two  or  more  formentji,  ajjd  that  the  ixim- 
bfned  action  irf  i\\ese  teY\\\e\\\.'?*v^  \\^c«efei?,iv\Y  ^^''t^  securing  satiarfartfirjT 
resnlts  in  iTiimiiri\\y, 


During  the  years  189:j,  IS(14,  and  18l*5  it  wtis  possible  to  make 
some  more  oxperiments  witli  the  H»3nmi  as  a  curative  agent  for  hog 
■  cholera  and  swine  plague  upon  a  somewhat  larger  ncale.  These 
experinienis  were  reporteil  to  the  Sm-iety  for  the  Promotion  of  Agri- 
cultural Science  in  Buffalu,  N.  Y,  in  August,  ISIHJ,  and  published  in 
their  prtx;eeding«,  in  the  New  York  Medical  Journal,  September  5, 

IlHOii,  and  in  CentralbL  f.  bakt.  u.  Parasit, ,  VoL  XX,  No.  liVl?,  iSTHi. 
The  animals  U!se*l  for  tlie  production  of  the  serura  were  treated 
for  me  by  Dr,  Schroeder,  in  charge  of  the  experiment  station  of  the 
Bureau. 

After  several  months'  injection  of  the  cows  with  the  virulent  hog 
cholera  culture,  the  serum  was  testeil.  The  following  is  a  record  of 
one  of  tlie  experiments  r 

Gtiiaea  pigs  injected  with  Mvruw  from  treated  rows. 

March  0,  IBM.  No.  219.  weight  17  osts.,  received  l.-'i  c.  c.  of  Henim. 

Mari-li  ^),  I  HIM,  No.  220.  weiiJfbt  13  ozs.,  received  L5  v.  u.  of  serniii. 

March  U,  IHM.  No.  221,  weight  U  oz8,,  receivtHl  Ut  c,  c.  t>f  Heriuii. 

Man-h  1),  l8fM.  No.  222,  weight  17  ozii..  rtx^eivt^d  XJt  c,  c.  of  serum. 

March  IH,  1 8^4.  No.  219,  weight  18  ozs,,  received  3  c.  c.  of  aemm. 
March  18,  1H04,  No.  220,  weight  11  oz8..  received  l\  c.  c.  of  senim. 
March  18,  18iM,  No.  222,  weight  19  *»Z8.,  receivi-d  li  c.  c.  of  Hennii. 
March  18,  18W4,  No.  22ii,  weight  14  ozs.,  rweived  3  c.  c^.  of  Heriim. 

No.  321  was  found  dead  from  pneumonia  on  March  HI, 
(_)n  March  20  No,  22o  was  found  di^ad  from  pueunii^nia. 

March  2H,  1894,  No.  21ft,  weight  17    ozs.,  received  L5c.  c.  of  itenim. 

March  23.  IHJM,  N».  222.  weight  17    iiz«.,  rei^eived  3  c.  c.  of  Kernin. 

March  2^1,  18U1.  No.  242.  wi?i>xht  101  osch,,  received  He.  c.  of  Hi^niiu. 

March  23.  1894,  No.  2Ki  weight  KU  OZR.,  receivetl  3  c.  c.  of  seriun. 

March  2.1,  1894,  No.  240,  weight    S4  ojub.,  recteived  8  c.  c.  of  Herum. 

March  28,  IHIM,  No.  219.  weight  ISoza.,  received  4.5  c.  c.  of  .striTm. 
March  28.  1894,  No.  222,  weight  IHoks.,  received  6  c.  c.  of  Henuii. 
March  28.  18114,  No.  223,  wHglit  13  oz8.,  nH?eivpd  4  c.  c.  of  Herniu. 
March  28,  1W4.  No.  242,  weight  12  oz«.,  rec^eived  3  c.  c.  of  serum. 
March  28.  iwft4.  No.  243^  wi^iglit  12  nz8.,  ref*eived  3  e.  c.  of  serum. 
March  28,  1894,  No.  24*i  weight  11  ozs.,  i-eceived  3  c.  c.  of  serum. 

On  April  1*  the  following  giiinea-|>igs  wen?  inoculated  with  one- 
tenth  cubic  centinieter  of  peptonized  beef-broth  hog  cholera  culture 
.each: 


No,  219.  weight  23  ozs. 
No.  222,  weight  18  ozh. 
No.  223,  weight  12  oza. 
No.  242.  weight  13  ozi^. 
No.  243,  weight  13  oz». 
No.  246.  weight  12  oza. 


No.  261.  weight  12  oza. 

No.  2ft2.  weight  15  osca. 

No.  203.  weight  20  om. 

No.  264,  weight  14  ozs. 

No.  241.  weight  Ifi  oxa.  (^(Avies^> . 

No,  *JftO,  ^ei^M  Vi  Q?i».  V<=^as5s?tt>|. 


Nos.  2(>l,  2f>'^,  r^fj:),  jiml  -2i.J4  had  out  receive*!  previous  inj€ 
with  serum;  'HI  and  2<iO  were  checks;  while  the  other  animak  hiwl 
been  treated  with  serum,  as  above  noted, 

April  11,  No.  261  received  3  c.  c.  of  aernui. 
April  Ih  No,  262  received  3  c.  c.  of  serum. 
April  11.  No.  26it  received  5  c.  c,  of  serum. 
April  11.  No.  264  received  4,5  c  c.  of  senmi. 

April  14,  No,  2tll  received  8  c.  c,  of  serara. 
April  14,  No,  2«2  received  3  c.  c.  of  serum 
April  14,  No,  203  received  4,5  c.  c,  of  eemm. 

The  results:  April  17,  No.  20O  (check)  was  found  dead  from  he 
choleni;  April  UK  No.  222  was  fi>uiid  dead  from  hog  cholera;  April 
2U,  No,  2«i4  was  found  dead  frt)m  hog  chnlera;  April  25,  Nti.  241 
(chec^k)  was  found  dead  from  hog  cholera;  Nos,  219.  223,  and  261 
were  alscj  fivund  dead  frnm  pneinnonia.  There  hail  l*een  quite  rui 
outbreak  of  pneumunia  amt>ng  the  guinea-pig«  just  at  this  tini**, 
accounting  for  these  lesions  which  were  not  due  to  cholera. 

<)f  the  entire  number  of  pigs  treated,  therefore,  the  checks  diet!  in 
from  8  to  10  days.  Three  of  the  pigs  that  had  previously  been  vac- 
cinated with  IJ  c.  c.  of  serum  each  recovered  and  two  of  the  pigs 
tliat  had  received  i\  and  8  c.  c,  of  serum  two  days  after  the  inocuk- 
tiun  with  the  germ  recovered  from  the  disease.  These  experiment* 
repeated  later  showed  that  while  the  blood  contained  a  curative  anJ 
protectiv^e  sul>stanee  the  quantity  present  at  the  time  would  not  cun* 
disease  by  the  injection  of  sevoral  small  doses.  Subsequently,  by 
continued  treatment  of  the  animals,  the  curative  material  was  in- 
creased in  *iuantity,  as  will  be  seen  from  experiments  reporteil  later. 

Already  in  18*J4  some  work  had  been  done  which  served  to  em- 
ph<isize  the  close  relationship  between  the  products  in  artificial  mcxlia 
of  tlu'  grtiwth  of  the  hog  cholera  germ  and  those  priMiu(*e<l  by  the 
growth  of  the  bacillus  C**li  comnunns  {the  ordinary  intetitinal 
bacillus).  A  pig  which  liad  l^een  immunized  to  hog  cholera  by 
long-continued  injections  of  the  Coli  romfnunis  and  subsecjuently 
innculatefl  with  the  hog  cholera  germs  was  used  ii&  a  suun-*'  ftir  tbe 
serinn  for  treating  guinea-pigs,  as  follows: 

No.  425.  weight  11  ozs.,  received  3  c.  c,  of  Bemin, 
No.  420,  weight    fl  ozh,.  received  4,5  c.  c.  of  serum. 
No.  423.  weight    0  ozs,.  received  0,5  c.  c.  of  aenun. 
No.  423,  weight  11  ozs*.,  received  1.5  c.  c.  of  .«iemin. 
No.  424*  weight    s  ozs..  roceiveil  2  c,  c.  of  aemni. 

Fifteen  days  afterward  these  pigs  and  two  checks,  No6.  442  and 
443,  were  innrolat^^d  with  nne-tenth  cubic  centimeter  of  a  ijeptitni.  •  *' 

beef-broth   hog  (ImU'ra  cultuiv  one  day  ohb     Seven  iind   10  »i  j  >: 


respectively,  after  tbiH  inociiliitiou  the  elu'ekw  were  fouiKl  dead  from 
hf>g  cholera  while  the  other  giiiiiea-pig:8  reinainod  well*  These  experi- 
ments repeated  ii|>oii  another  set  o(  animals  ^av(^  about  the  Kanie 
results,  which  si^howed  that  an  ini  muni  zing  ^uhE^tance  is  produced  io 
the  bltKjd  of  a  hog  that  is  protecteil  against  the  cholera.  Another  set 
of  experinientH,  the  details  of  wliicli  need  not  lie  reported  here,  showed 
that  while  the  hog  itself  might  be  hnrnnne  to  disease,  its  blood  serum 
may  have  lost  the  power  of  conferring  immunity  upon  other  animals. 
This  C4>n firms  the  ronclnsioo  with  n^ferenco  to  the  nseof  blnuil  ^ernm 
in  other  diseases,  namely,  that  the  immunizing  (jrinciple  in  the  blood 
serum  can  best  be  obtained  if  the  animals  are  inoculated  from  time  to 
time  with  the  cidture,  or  t<^ixins>  So  long  as  the  animal  receivet^  con- 
tinued injection  of  the  cell  contents  or  products  of  the  germ  the 
immunity  of  that  particular  animal  continues,  and  in  addition  the 
antit4Jxi(*  substance  is  found  in  the  bkKKL  After  some  time  the  anti- 
toxic subsUmce  may  no  longer  be  ntited  in  the  blood,  or  only  in  small 
amounts,  while  the  immunity  of  the  individual  animal  from  which 
this  bltMxl  is  olitaiTied  may  still  continue.  The  antitoxic  substances 
are  apparently  the  prtKlncts  of  cell  activity  only. 

These  experiments  with  the  serum  of  immune  hogs  and  the  serum 
of  cattle  and  horses  that  had  been  made  artiiicially  immune  war- 
ranted fui"ther  investigation. 

In  practice,  however,  it  is  found  that  hogs  are  exposed  not  only  to 
the  disease  of  hog  ehoJera  but  also  tf>  another  disease  called  swine 
phigue,  botli  of  which  may  occur  together  in  the  same  animal,  or 
there  may  be  an  outbreak  of  one  or  the  other  disease  alone.  As  the 
ex]>eriments  made  in  I^IH  with  the  products  of  the  swnne  plague 
germ  as  *)l>tained  from  artificial  media  had  shtjwn  that  these  could 
1)6  used  as  immunizing  agents  it  was  very  reasonable  to  suppose, 
when  the  nature  of  the  disease  swine  plague  is  considered,  that  an 
antitoxic  '  serum  for  this  diseiise  might  also  be  obtained.  A  cow  was 
used  as  the  source  of  the  serum  after  she  had  been  repeatedly  inocu- 
lated with  cultures  of  the  swiue  plague  germ.  The  preliminary  tests 
of  this  serum  were  made  uptju  rabbits.  One- tenth  cubic  centimeter 
of  a  peptonized  beef-brotli  <*ulture  of  the  swine  plague  sutficient  to 
kill  a  rabbit  in  fifteen  to  eighteen  hours  was  us<xL  Several  sets  of 
experiments  showed  that  while  the  check  rabbits  were  killed  within 
the  specified  time  V»y  the  swine  plague  cultures,  others  could  be  kept 
alive  from  six  to  ten  <lays  longer  than  the  checks  by  the  injection 
of  0  c.  c.  of  the  serum  per  jHjund  weight.  As  these  results  indicated 
that  antitoxic,  or  curative,  substances  were  present  in  the  serum,  its 


10 


effect  was  tried  upon  giiinea-pigs,     One-t€*nth  cubic  centimeter  of 
swine  plague  culture  was  used,  sufficient  to  kill  the  animals*     The 

experiments  gave  the  follovYing: 

No.  318  (rheck).  weight  12  ozs.,  recoived  0.1  u.  i\  swine  plagne  culture. 

No.  :?41>.  weight  B  oz8, ,  received  0. 1  c,  c.  swine  [da^ue  cnltnre  and  3  c.  c.  aemiu 

No.  J^jt*  (check),  weight  11  ozs.,  rei*eived  (i.l  c.  c,  swine  plague  culture. 

No,  Jril,  weight  9  oze.t  received  OJ  c.  c.  swine  plague  culture  and  0  c.  c. 

No.  353,  weight  8  ozs.,  received  (M  c.  c.  swine  phigne  cnltnre  and  (i  r.  c. 


titoxi^^ 


While  the  check  animal  died  the  pigs  which  received  iheantito; 
Berum  recovered,  about  6  c,  e,  per  [round  weight  being  re<|uireil  to 
chock  the  disease. 

With  the  assistance  of  Dr,  Dorset  1  next  endeavi>retl  to  isolat-e  the 
antitoxic  principle  contained  in  the  serum,  according  to  a  method 
proscribed  by  Brieger  and  Boer'  for  the  isolation  of  diphtheria  HUti- 
toxin,  by  the  ust^  of  zinc  sulphate,  repeated  solution  in  sodiuiu 
hydrate  and  precipitation  ^rith  CO-;.  In  this  way  from  W  c.  c.  uf 
serum  about  0.152  gram  of  a  practical^  ash-free  white  pow*der  was 
obtained.  The  antitoxic  properties  of  this  substance  when  tented 
proved  to  be  about  the  same  as  those  of  the  serum.  As  we  had 
therefore  a  serum  which  exhibited  antit4>xic,  or  curative,  properticis 
for  hog  cholera,  and  another  which  exhibited  antit<ixic,  or  curative, 
properties  for  swine  plague,  it  was  ot  interest  im  see  if  these  seruimi^ 
w^ould  be  of  use  interchangeably.  The  result  showefl,  however.  ifaAt 
the  hog  cht>lera  serum  prt(te**ted  guinea-pigs  from  the  cholera  germ 
but  not  from  the  swine  plague  germ,  and  that  the  s\nne  plagiie  lierani 
protected  or  cured  guinea-pigs  from  infection  with  the  swine  plague 
germ  but  not  from  the  hog  cholera  germ.  This  demonstrated  again 
tile  indeiwndent  character  of  these  two  diseases,  attention  to  which 
has  often  been  drawn  in  previously  published  work. 

As  the  preliminary  experiments  so  far  reported  had  shown  that 
specific  antitoxic  serums  for  hog  cholera  and  swine  plague  could  Iw 
obtained,  the  work  was  carried  forwanion  a  somewhat  larger  84' 
and  serums  secured  which  were  effective  in  much  smaller  doses  u 
experimental  animals.  The  laboratory  i*esult8  soc^huhI  to  warriuit  a 
trial  of  this  method  in  the  field,  and  ex|>eriment8  were  made  during 
the  summer  and  fall  of  1897  on  this  lino  in  Page  Count>%  lawn. 

THE   PKEFARATION   i)F  THE   SERUIM. 

In  preimring  the  serimi  for  this  work  we  have  used  cattle,  horm*!*, 
nudes,  dcHikeys,  etc.  ;  the  animals  received  injeclions  of  the  tillemi, 
sterile,  or  live  cultures  uf  the  hog  cholera  germ  and  swine  plagiH* 
germ,  respectively,  or  the  soUitions  of  their  products,  including  nell 
cunt'Onts,   extracts,  and    secretions.     These    injections    wen-    made 
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either  siibcutanei»ii8ly,  intraveiumyly,  or  ititra'HlnIoniinall3%  or  a 
com  hi  nation  of  two  or  more  of  tliose  niothods,  (U?iH:^ii(li!ig  iijxjn  the 
results  obtaintHl.  The  quantities  given  at  tir^t  were  small,  hiit  in- 
creaseii  gradnall y  imtil  large  amounts  of  the  material  useil  eunUl  be 
injertetl  with*>nt  bad  rc^8iilte.  Thin  treatment  of  the  animals  munt 
be  carried  out  very  carefully  and  reqnires  six  to  eight  montliH*  time 
befoH:^  the  serum  is  suHicientl}'  potent  to  be  of  any  practit*al  use.  An 
the  treatment  eoutimies  the  power  of  the  serum  to  cheek  the  Ttiotility 
of  the  hog  cholera  germ  increases  with  rapidity.  The  serum  of  ani- 
mals treated  with  swine  i>lague  cultures  also  sometimes  checks  the 
motility  of  the  hog  chulera  germ.  The  value  of  tlie  serum  was  deter- 
miued  by  the  amount  of  sermn  neces4*ary  to  pn^teet  or  cure  guinea- 
pigs  from  an  inoculation  with  the  hog  cholera  germ  lu*  swine  plague 
germ  sutheiently  \nrulent  ti>kill  the  check  animals  in  the  usual  time — 
a  \veek  t<»  ten  days. 

The  details  of  the  metln>d  of  treating  these  nnimals  for  preparing 
the  serum,  which  w^ere  the  results  of  uumemus  confereuees  l>etweeu 
Dr.  Schrmxler,  in  charge  of  the  experiment  station,  and  the  writer, 
will  lie  given  in  another  publication.  Tot>  much  care  can  not  be 
f^tserved  in  selecting  the  animals  rmil  in  observing  proper  precautions 
during  the  injections  with  the  different  products  of  the  cultures  that 
are  used  for  producing  in  the  animals  a  euralive  serum.  The  testing 
of  the  serum,  asalreiid}'  noted,  was  usually  made  by  treating  animals 
that  had  been  previously  inix'ulated  with  a  fatal  dose  of  the  culture. 
This  method  of  testing  is  sometimes  not  altogether  satisfactory  so  far 
as  the  cholera  genu  is  concerned,  although  the  results  given  with  the 
Bwioe  plague  are  i|uite  satisfactory.  We  have  therefore  used  another 
method,  namely,  the  injection  of  a  ciuantity  of  the  products  of  the 
hog  t*holera  germ  sufficient  in  quantity  to  kill  the  check  guinea-pigs, 
while  the  other  guinea-pigs  so  injectetl  and  treated  with  the  serum 
will  n*>t  suecundj.  This  method  promises  more  satisfactory  results, 
and  a  l>etter  basis  can  thus  Imj  secured  for  t^stimating  the  amount  of 
curative  serum  which  should  be  used  for  injecting  large  animals. 

In  order  to  keep  and  utilize  large  (juantities  of  serum,  we  have 
found  it  very  convenient  to  concentrate  it,  and  by  making  use  of  well- 
known  principles  we  have  accomplished  this  by  freezing,  sii  that  a 
more  conceTUrated  material  can  be  obtained  and  a  less  (luantity  of 
serum  used  for  injecting  animals.  The  preparation  of  a  solid  serum 
or  an  extract  from  the  serum  of  the  active  prochicts,  secured  by 
means  of  precipitation,  has  already  been  referred  to,  but  for  pra<*ti- 
t*al  purposes  it  would  appear  that  a  concentrated  serum  is  the  best 
product  to  place  in  the  hands  of  the  individual  veterinarian.  If  our 
experiments,  contimied  on  a  still  larger  scale,  give  as  satisfactory 
results  as  those  obtained  during  the  years  WM,  v\\\^  \>!>\n^  V\vw\ 'Ov\<a^'«i 
is  every  reason  to  hope  that  such  will  \>e  t\\e  ea^  \\i  v^oixaX^  ^i^^"^^^^ 
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that  we  Eave  at  hand  a  practical  metlnKl  which  may  be  usecl  for 
decreasing  very  materially  one  of  the  most  Beriotm  losses  to  which 
tlie  farmer  is  subjected. 

THE    FHEPARATION   OK  A    MIXKD   SKRUM    FOR   THK   TREATMENT  OF 
HOG    CHOLERA    AND   8WIXE   PLAGUE. 

The  expei'i mentis  had  shown  that  the  sennn  prejiared  for  the 
purpn8e  of  curing  hog  cholera  was  iisefnl  in  protecting'  or  curing 
small  experimental  animals  fruni  hog  cholera  only,  ami  that  serum 
preparetl  for  tlie  purposes  of  curing  ^wine  plague  was  ue^ful  in 
proterting  from  swine  plagne  only.  Other  wi>rk  had  tihoi^ni  that  if 
experimental  animals  infected  with  hog  cholera  were  treated  with  a 
mixture  of  anti-hog  cholora  rind  anti-8^\nne  plague  Berum,  that  they 
responded  genendly  a  little  bit  more  cjuickly  to  the  treatment.  Ef- 
forts were  made  tbercff»re  to  prepare  in  one  and  the  8jmie  animid  a 
double  serum,  as  it  ma}^  be  called.  In  order  to  tlo  this,  the  aninuiU 
which  were  to  Ker%'e  a8  a  s*>urce  for  the  serum  were  injected  with 
hog  cholera  cuUnres  and  swine  i>lague  cultures,  or  their  pni*luct8, 
alternately  or  together,  the  doj^es  Ix^ing  gradually  increased  until 
enough  had  been  in  jet!  ted  to  impart  to  the  serum  the  detnire^l  proptr- 
ties.  The  first  test«  uikhi  ex j>i^ri mental  animals  showed  that  a  seruifl^H 
could  be  ohtaineil  in  this  way  which  exerted  slight  curative  proper^^ 
ties  for  both  hog  cholera  and  swine  plague.  The  serum,  howeirer, 
was  more  active  in  chet^king  swine  plague  than  in  chocking  h%' 
cholera.  The  treated  animals  did  not  thrive  under  this  treatment 
The  work,  however,  indicated  the  possibility  of  perhaps  pnw^ucing 
in  the  stmie  animal  a  serum  which  may  V)e  specific  for  two  distinct 
disea>K^s,  Experiments  are  being  made  now  to  ascertain  to  what 
extent  this  principle  can  be  titilized  in  connection  with  other  disofii^es 
of  nn^Ti  and  animals,  especn'ally  tuberculosis. 

CHARACTER    (>F    IMMUNITY. 

The  length  of  immunity  produced  by  the  injection  of  serum  is 
short  and  more  perniancnt  iTnmimity  can  appart*ntly  Ix*  !r*<HMi nnl  by 
using  in  adthtion  to  serum  the  product^s  of  the  germs.  The  seruui 
has  appi*arc(l  most  eflicions  in  treating  herds  where  the  disease  had 
just  begun. 

PIFFTCULTIES    IN   FIELD   WORK* 

A  vory  important  difficulty  which  is  encoimtered  in  fiehl  work  w 
that  it  is  almost  impossible  to  determine  in  the  (ield  whether  antnialH 
are  suffering  from  hog  cholera  or  swine  plague,  or  from  a  mixed  in* 
fectioUj  unl(?^H  a  careful  autopsy  has  ht^^n   made.     And  even  whc 
tbiH  is  done,  on  aeeovu\\  oi  l\\e^\m\V^T\\-^^  ^1  xxwavj  Q?L\k<B  lesioT*-  f-- 


in  the  two  diseases,  it  is  necessary  to  resort  to  a  careful  bacteriological 
examination  of  the  cultures  obtained  from  these  animals  in  order  to 
dtK*ide  whether  the  disease  dealt  with  is  hog  cholera  or  swine  plague. 
Thin  has  already  been  pointed  out  in  prev^ious  pyblicatious  of  this 
Bureau,  < Jn  account  of  this  pracrtical  difficulty  the  idea  very  natn- 
nilh^  suggested  itself  that  it  Wfjiikl  he  well  to  treat  animals  in  the 
field  with  a  curative  serum  for  hog  cholera  mixe<l  with  a  curative 
serura  for  swine  phigue  obtained  from  different  animals  or  with  a 
mixed  serum  jiroduced  in  the  same  animal,  as  has  already  been  ntited. 
The  ( plant ity  of  the  serum  used  for  treating  pigs  weighing  from  40  to 
UU  pounds  was  10  c.  c.  When  they  were  heavier  a  larger  quanlity 
was  used-  In  generab  in  the  experimental  as  w*ell  as  the  jiractical 
work  that  has  been  done  by  the  Bureau,  a  single  injection  of  the 
serum  was  all  that  was  given  to  each  animal.  Unless  the  sernm  to 
be  used  for  this  work  is  of  such  strength  that  one-half  to  1  c,  e.  of  it 
will  protect  a  5i)0-gram  guinea-pig  from  a  fatal  inoculation  with  hog 
cholera  or  swine  plague  it  is  not  suitable  for  practical  w<jrk. 

WORK   IN   PAGE   COUNTY,    IOWA,  IN    18^*7* 

The  Secretfiry  of  Agriculture  requested  the  Governor  of  bnva  to 
designate  a  county  of  the  State  of  Iowa  in  %vhich  he  would  like  to 
have  experimental  Wi>rk  carried  on  by  the  Bureau  of  Animal  Indus- 
try. The  Governor  selected  Page  County.  The  serum  for  treatment 
wa8  prejjared  acct>rding  to  the  methods  that  have  been  previously 
noted,  conjointly  under  the  direction  of  Dr.  Schn>eder,  in  charge  of 
the  experiment  station  of  the  Bureau  of  Animal  Industry,  at  Wash- 
ington, and  the  %vriter,  in  charge  of  the  Bi(x*hemic  Laboratory.  The 
field  work  in  Page  County  was  indirect  chnrge of  Or,  Marion  Dorset. 
The  methmls  of  treatment  used  were  the  following:  Sick  animals 
were  inoculated  with  serum  that  had  been  found  in  the  laboratory  to 
be  eflfective  against  either  bog  cholera  or  swine  plague,  or  the  swine 
were  iiioc*ulated  with  mixed  serums,  or  they  were  inoculated  with  the 
serums  Uy  which  had  teen  added  the  protluctsof  the  hog  (-holera  niu] 
swine  plague  bacteria  and  their  cell  contents,  or  cultures  in  whirli  the 
germs  had  been  killed  without  the  application  of  heat,  that  might 
in  any  way  have  affect>ed  the  secretions  of  the  germ. 

In  order  properly  to  note  the  efficiency  of  field  work  of  this  sort  it 
is  very  imi>ortant  that  a  larg<^  numl>er  of  checks  should  be  preservi»cb 
To  accomplish  this  in  some  instances  a  portion  of  the  trc^ited  herd 
was  reserved  and  not  given  sernm.  In  other  instances  herds  in 
wdiich  disease  existed  of  about  the  same  virulence  as  that  in  the 
treated  herd  were  left  iis  checks. 

The  conditions  under  which  animals  are  placed  in  all  disea*4es  of 
course  influence  very  greatly  the  rewultft  of  the.  \\\^iWv5\\s*»  '^A  V\<iiidXxxv^\\\^ 
nset},     A  rbilfl  siVJr  with  diplithsria  inay  \ie  g\\'«tv  ^tv  \tv\ft^^At^\^  «^V 
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antitoxic  »serLim,  but  if  after  this  injections  th©  child  is  otherwise 
neglected  it  will  in  nil  probabilitj  not  recover,  as  while  the  antitoxin 
eount4:?ra<'ts  the  specific  poinons  of  the  diphtheria  j^erin  it  di^m  nul 
give  the  further  stinuihition  to  the  system  which  is  also  neces»arj 
for  recovery.  The  case  is  similar  in  the  diseases  of  anJnialK,  They 
shtjuld  also  l>e  j^iven  proper  care  as  to  food,  water,  proper  housing. 
and  a  iiimlero  dt*^ree  of  cleanliness  if  any  method  of  treatment  whiU* 
soever  is  to  prove  8atisfaetor>\  Very  often  the  fanner  has  himself  U) 
blame  L|uite  as  much  as  an  outbreak  of  some  particular  disease  fi»r  the 
loss  which  takes  place  in  bis  herd*  If  he  treats  his  aniniaLs  as  i mini- 
mate  he  must  not  be  surprised  if  they  finally  Ijecome  inanimate,  nor 
can  he  hope  tluit  when  tbe^^  are  almost  dead  the  administratitm  of 
some  remedy  will  miraculously  serve  to  revive  them.  In  many 
instances  where  tbi^  animals  used  in  this  work  were  treate<l  the  faniis 
were  in  a  very  good  condition  and  the  owner  exhibited  a  suilicieDt 
amount  of  interest,  care,  and  intelligence  to  warrant  sucee««ful 
residts.  In  other  eases  the  farms  were  very  poor  and  the  fanners 
S(?emcd  indifferent  as  to  whetlier  their  hogs  had  anything  to  e«it  or 
drink  f4>r  two  or  tliree  tlays.  In  ordc^r  therefore  to  give  the  fmivat 
test  possible  to  the  method  of  serum  treatment,  the  better  farmis 
were  tlie  ones  reserved  for  checks. 
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To  give  tin?  genera!  results  with  the  work  carried  out  under  th*» 
flirection  of  Dr,  Dorset,  it  may  be  stated  that  out  of  IHG  anifnab 
treated  with  the  mixed  serums  1(>1  were  saved,  or  about  St  per  c«*iii 
The  dise^ise  existed  on  all  of  the  farms  where  treatment  was  carriini 
out,  a  number  of  animals  had  idready  died,  and  about  5o  jier  t*ent 
of  the  animals  treated  were  ill  at  the  time  of  injection  with  thi* 
serum.  In  the  chec^k  herds  there  were  originally  4*-J9  animals,  and 
the  disease  had  l>egun  haih  in  tliese  chiK'k  herds  an<l  in  the  treatc'Mi 
herds  al Halt  tlic  same  time.  In  the  henls,  which  were  not  treatiHl, 
only  about  (,'>  pt^r  cent  of  the  animals  recovered!.  Comparing  thwie 
two  s<^ts  it  would  appear  that  the  serum  had  reduced  the  mortality 
aWut  (JT  i>er  c*ent.  It  is  understoo<b  of  course,  that  all  of  the  ai 
mals  were  under  the  same  conditions  aft^r  treatment  as  l*efore*  A?« 
a  rule,  the  animals  appeared  tu  lx»gin  to  improve  very  shortly  aft**r 
the  inje<'tion  of  the  serum.  One  hi*rd  was  treiited  with  a  ctiltiirv 
alone  without  any  serum.  Only  40  jjer  cent  of  the  herd  ao  irv^ited 
was  sfived»  In  another  case  a  beni  which  was  in  a  very  jKior 
dition  at  the  time  of  inoculation  was  trc»ateil  with  a  mixed  swi; 
plague  serum  and  a  dead  culture.  Eighty  per  c«nt  of  th«!«e  aui 
mals  were  stived,  while  in  a  third  similar  case  where  the  conditi 
of  the  animals  was  very  pooT^  o\\\^  m  \\t-x  e^ut  was  saved,  Th" 
results,    obtained  uwiVv  tal\\v?t  twiiNen^  e^\i^\NA«ia%,  m^\c:.^\ft9^ 
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t^t^nmi  injection  for  swine  diseases  could  i»e  practiced  with  a  fair 
ile^ee  of  success  when  the  animalB  are  intelligently  treated  with  a 
mixed  ho^  cholBra  sernni  and  swiiio  plague  Bc^rnm  and  bacterial 
product8,  p^o\^ded  these  serums  are  active.  The  material  used  in 
this  way  is  perfectly  harmless,  so  that  a  fanner  uecil  have  no  fear 
whatsoever  in  allowing  his  animals  to  lie  injected ;  if  it  should  hap- 
pen not  to  effect  the  desired  cure  it  will  nut  injure  the  animal  in  the 
slightest  degree.  In  general,  of  course,  the  so^mer  the  treatment  of 
sick  animals  can  lie  begun  the  better  will  be  the  results  of  the  treat- 
ment, but  unless  the  reliability  of  the  serum  has  been  carefully 
tested  and  established  experimentally,  it  does  not  necessarily  follow 
that  a  sick  animal  which  has  b«*n  injected  with  a  serum  that  is  said 
to  he  efficacicius  will  be  cured.  If  in  the  case  of  diphtheria  the  mor- 
tality has  i>een  reduced  .^0  per  cent  by  the  serum  treatment  after 
long  3'ears  of  careful  trial  with  thousands  of  cases,  it  is  fair  to 
assume  that  this  metliod  of  treatment  of  swine  diseiise  is  wortliy  of 
a  more  extensive  practical  experiment. 

The  character  of  the  disease  in  the  animals  treated,  fis  well  as  in 
the  check  herds  in  the  year  181*7,  was  determined  by  careful  autopsy 
or,  so  far  as  possible,  by  the  identification  of  the  cultures  made  from 
the  diseased  organs  of  some  of  the  animals  u]M»n  which  autopsy  had 
been  f^er formed.  In  most  of  the  cases  examined  the  liog  cholera  germ 
was  found  present,  and  specimens  <»f  blood  which  were  examined  for 
me  by  Dr.  Daws*>n,  assistant  in  the  Division  of  Animal  Pathology 
of  this  Department,  gave  the  characteristic  reaction.  The  checking 
of  the  motility  of  the  bog  cholera  bacilh,  a  reaction  similar  to  that 
used  for  diagnosing  tyjihoid  fever,  as  has  been  suggested,  might  jH?r- 
haps  be  useful  in  determining  the  cimracter  of  diseases  among  swine 
in  the  field  in  a  quicker  way  than  would  be  possible  if  it  was  necessary 
always  to  work  i>ut  the  nature  of  the  culture.  While  the  majority 
of  these  blood  examinations  iigreiHl  with  the  culture  tests,  in  a  few 
instances  the  charact4Tistii*  checking  of  the  motility  wias  oliserv^ed 
in  blood  taken  from  anijuals  which  undimhtedly  died  from  swine 
plague.  Tliese  animals  may  liave  had  in  addition,  hi>wever,  a  slight 
infection  with  hog  cholera.  At  any  rate,  in  chronic  cjises  of  disease 
in  swine,  when  it  is  sometimes  difficult  to  sucveed  in  transferring 
to  the  laboratory  a  virulent  culture  from  the  diseased  aninnds,  it  is 
probable  that  the  IJooil  test  may  be  4>f  service  as  a  diagnostic  agent. 

So  long  as  a  serum  is  being  used  whit^h  has  curative  properties  ff»r 
both  of  the  diseases  to  whieh  the  animals  in  tlie  field  are  usualh^  sub- 
jected, it  is  not  of  st^  niuidi  iuntortance  to  be  able  to  make  a  pot^itive 
diagnosis  or  ilistiTicti<»n  betwe*^n  the  two  diseases.  The  acute.ness  of 
the  attack  is  pc^rhaps  of  more  im|M>rtimce,  as  it  serves  t<j  indicate  the 
amount  of  serum  which  should  he  used  in  treatui^  v\.wm\^\».» 
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FIELD   WORK   IN   1898* 

Ah  the  labr^ratory  experiments  nnd  the  field  work  of  1897  alreiadv 
reported  had  given  such  encouraging  results,  at  the  reqiiest  of  The 
Hon.  James  Wil8on,  Secretary  of  Agriculture,  Congress  mfule  a 
larger  appropriation  which  should  be  utilized  during  the  year  l^% 
for  making  more  thorough  prat^tical  tests  of  this  curative  serum 
for  swine.  Unfortunately  this  appropriation  wh»  not  nuwle  availa- 
ble as  early  as  det^^irable.  It  was  necessary  after  the  needed  funds 
were  secured  to  erect  additional  stables  to  accommodate  the  large 
nunil>er  of  animak  at  the  experiment  station  of  the  Bureau,  to  pur- 
chase the  animals  and  other  necessary  facilities  for  C4irryingon  lhi» 
the  work,  Tlie 'experimental  work  in  preparing  the  serum  tberef»>n* 
could  not  be  begun  before  the  first  of  June,  and  consequently  ili»* 
amount  of  serum  ready  for  use  in  the  fall  of  1898  was  not  so  largt' 
as  we  had  hoped,  or  as  it  might  have  been  if  the  appropriation  bad 
been  available  three  or  four  months  earlier,  when  it  was  roqut^sled. 
Nevertheless,  the  field  work  was  resumed  again  in  Page  County, 
Iowa.  In  July,  Dr.  McBirney,  an  inspector  on  the  Bureau  force, 
was  put  in  eltarge  of  the  work  in  that  county,  after  lieing  given 
inHtructions  from  the  lab<.>rat^>ry  as  to  the  t|uantity  of  serum  to  lie 
useil,  the  method  of  using  it,  the  manner  of  treating  heitls,  the 
metliod  of  keeping  records,  and  so  on.  This  work  was  carried  out 
very  faithfully  by  Dr,  McBirney,  according  to  the  general  directi*-»n*^ 
furnishetl  him,  and  the  results  reported  up  to  date  (Dec^mlier  U 
18l>8)  have  been  exceedingly  satisfactory  and  tend  to  confirm  tin' 
n3sults  obtained  in  the  year  ISltT,  Between  the  13th  of  July  and  the 
11th  of  November,  Dr.  McBirneJ^  treat4*d  :>5  herds  containing  1,727 
animalH.  ( >f  these  treated  animals  iOl]  died — a  Iosh  of  2',\ACt  per  tvnl 
in  the  treated  herds.  Cultures  and  spetMrnens  of  bhxxl  were  sent  to 
the  laborat<>r3'  from  most  of  these  herds,  and  in  17  of  the  benls  thf 
pi'esence  of  the  hog  cholera  germ  was  demouHtratetl  by  tests  ufKm 
experimented  animals  as  well  as  by  a  careful  study  of  the  cultupeu. 
In  «)  the  presence  of  the  swine  plague  germ  was  demon strate^l.  The 
examination  of  the  blood  and  the  motility  test  confinned  the  presence 
of  either  hog  cholera  or  swine  plague,  and  indicated  its  pre^*nct*  in 
some  of  tlie  herds  the  cultures  from  which  had  not  given  jximtive 
resuHs.  Autopsies  were  made  upon  one  or  more  animals  iu  ejM'h  of 
these  herds  auil  reconls  carefully  kept.  They  indicated  in  many 
instances  the  presence  of  acute  f^r  chronic  hog  cholera,  in  a  fewcoMSA 
swine  plague,  i>r  a  c«>m  hi  nation  of  both  diseases. 

Thirty -three  herds  in  whole  or  in  part  were  reserved  as  ehei4cB 

upon  those  which  were  treat**d.     In  s<->me  of  these  henls  tlie  ebar- 

ftcter  of  the  disease  wtis  also  demonstrate<l  by  cultures  or  blood  ri^ar- 

tions.     In  others  t\ie  av\\op^y  \\\i\\eu\^A.  N\v^  Q\\\vt'etf!\fe\  ^il  lUe  tli^^^i^ 

and  hog  chcdora  was  found  \wevVm\\\vw;\V.    TSav  \\\wt\^^  ^>\  iwvo^a^> 
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these  check  herds  was  2yMi7,  Of  these  only  600  survived,  or  8L24 
per  cent  was  lost.  This  shows  about  as  large  a  percentage  of  ani- 
mals saved  in  the  treated  herds  as  were  lost  in  the  ntaitreated  herds 
and  leaves  apparently  but  little  doubt  as  to  the  efficacy  of  practical 
treatment  of  swine  (hseases  in  the  field  h}"  the  use  of  these  mixed 
serums  alone  or  with  bacterial  products,  combined  with  suuple  meth- 
ods of  disinfection  and  slight  care  which  every  farmer  should  be  will- 
ing to  give  to  his  animals.  The  serum  is  inteuded  to  core  dis4«ase 
simply,  aud  shotdd  have  such  aids  as  clean,  warm  quarters  and  gtHnl 
food  and  water;  it  is  no  protection  against  freezing,  smothering^  or 
starvation , 

The  results  of  our  work  so  far  warrant  the  following  conclusions: 
Animals  treated  with  the  hog  cholera  germs,  their  cell  contents  and 
secretions,  or  those  of  allied  garms,  yiehl  a  serum  which  has  i*urative 
properities  for  hog  cln>lera.  Similar  results  an-  obtained  for  swaiie 
plague  by  the  treatment  of  animals  with  the  germs  or  their  cell  con- 
tents and  secretions* 

The  most  satisfactt^ry  restdts  in  field  work  have  bt*eu  secured  by 
trtmting  the  swine  with  a  curative  sertnn  for  swine  plague  mixt-d 
with  a  curative  serum  for  hog  cholera. 

LOSSES    FROM    !IOO    CHOLERA    AXD    SWINE    FLAtUTE. 

It  is  estimated  that  the  State  of  hiwa  alone  loses  ?  1  <=i,0()n,ono  ptT  year 
in  the  number  of  hogs  that  die  from  tlisei^use.  The  work,  whi<di  has 
been  carried  on  as  above  reported,  intlicates  that  at  least  ^Il,00n,ooo 
of  this  loss  might  be  avoided  at  a  comparatively  slight  cost. 

EXPENSE  OF  THE  METHOD  OF  PREPARING  AND  USING  SERUM, 

The  farmer  should  be  able  to  have  bis  hogs  injected  at  a  cost  not 
to  exceed  13  cents  per  head  if  the  material  for  this  purpose  is  pre* 
jjarcfl  in  a  careful  and  legitimate  way— for  the  benefit  of  t!ie  farmer 
rather  than  for  the  benefit  of  the  manufacturer.  If  the  hitter  simply 
desires  to  reap  financial  profits,  irrespective  of  the  fact  that  his 
material  may  or  ma}"  not  l>e  useful,  the  results  uill  undoubtedly  Ik? 
disastrous.  Fifteen  cents  per  head  is  but  a  trifie  to  the  farmer  if  he 
is  thereby  enabled  to  save  60  to  80  per  cent  of  his  animals  winch 
would  otherwise  be  lost. 

SOURCES    OP    INFECTION    AND    NECESSITY    OF    DISINFECTION. 

The  fact  that  the  canse  of  infection  can  be  CfirricHl  from  one  farm 
to  another  by  animals,  by  birds,  by  water  running  tlirough  several 
farms  tm  some  of  which  disease  exists,  by  the  farmers  themselves 
visiting  the  pens  and  lots  where  their  neighbrtrs  have  sick  hogs,  can 
not  be  too  strongly  emphasized.  I>isinfcction  of  the  premises,  of  the 
farmer's  boots,  clothing,  of  the  wagons,  etc.,  are  absolutely  nei*es- 
sary.     Hence  in  all  cases  pens  and  lots  shov\U\  \w.  \W^yvj\\^^>j  ^\^ccv- 


fected  with  lime  or  5  per  cent  carbolic  a<*ii1,  a  pure  water 
should  be  seciiretl,  and  the  hogs  .should  from  time  to  tit 
access  to  a  mixturL^  of  salt,  sulphur,  and  charcoal,  or  this  should  \» 
put  in  their  f<x)d.  The  animals  should  also  have  access  to  comft>rt- 
able,  well-protected  slieils, 

STATE   SUPERVISION. 

The  results  of  the  experiments  conducted  by  the  Bureaa  of  Ani- 
mal Industry  indicate  the  advisability  of  certain  State  experiment 
stations  cvirr\'ing  out  this  line  of  work  in  cooperation  with  the  BoreAU 
of  Animal  Industry, 

Some  expense  is  uetTeesary  for  starting  plants,  buildinjiC  stabN^s, 
and  s(?curing  the  aninnds,  and  a  ir<^id  deal  of  instruction  for  the 
men  who  undt-rtake  the  wurk  wtjuld  be  re<[uired.  At  the  same  timet 
as  these  experiment  stations  were  inaugurated  in  order  to  advanci* 
the  agricultural  iriti^rests  of  the  farmers,  as  they  receive  a  veir 
larg<}  ann>unt  of  suj>port  fr^nn  the  National  and  State  goverumeuti^ 
it  is  presumed  that  they  will  gladly  cooperate  in  every  effort  to  pro- 
mote the  interests  of  the  farmer.  Undoubtedly  commercial  fimis 
would  be  only  Ux}  anxiiKis  to  takt/  up  the  manufacture  of  these 
serums,  as  the  loss  to  farmers  from  these  diseases  of  swine  is  so 
enurnious.  The  moment  that  products  of  this  sort,  which  can  Im 
so  easily  put  up  in  a  cimtlitiun  that  they  may  Ite  perfectly  worth- 
less and  still  appear  satisfat^tory,  are  place<l  on  the  market  for  gain, 
the  temptation  is  so  great  to  sell  an  inefficient  material  that  very 
often  unsiitisfactory  results  may  be  ol>tained  and  great  discredit 
thrown  upon  the  entire  work.  If  private  firms  undertake  the  manu- 
facture anil  s^^de  of  serum  fur  treating  swine,  their  pnxiucts  and 
prices  should  be  subject  to  legal  supervision.  If  the  public  is  pro- 
t(x?ted  against  the  sale  of  utterly  worthless  fertilizers,  as  is  the  csm 
m  many  of  our  States,  most  assuretlly  the  siile  of  a  material  which 
may  prove  so  essential  to  tlie  farmer  should  al8<i  l)e  8ubjet*t  to  legis- 
lative control.  No  lot  of  serum  should  be  sold  unless  it  had  been 
approved,  and  its  value  as  a  curative  agent  tested,  hy  careful  f>fficilJ 
insjx^ctiuu  and  trial.  As  thi*  Bureau  of  Animal  Industry  hiis  now  a 
plant  for  the  manufacture  c)f  this  material,  has  obtained  a  great  deal 
of  very  vahial)le  experinni^e,  and  has  worked  out  the  theoreticjU  and 
some  of  the  practicid  principles  of  the  use  of  senmi  vvbicli  promises 
such  gtMwl  results  in  treating  swine,  it  is  probable  that  for  seTenI 
years  to  come  at  least  those  who  are  wi>rki ng  along  these  lines  will 
pirfer  that  the  control  cjf  this  material  should  remain  either  dinn^tly 
in  its  hands  or  under  ita  superWsion.  The  Bureau  is  endeavoring  te 
push  the  workj  and  to  supply  larger  and  still  larger  quantities  of 
serum  for  use,  and  will  carefully  note  and  report  the  results. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 

Washiiigton^  D.  C.^  OirUiber  31,  1899. 
Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
"Notes  upon  dairying  in  California  and  the  export  of  California  but- 
ter to  the  Orient,"  prepared  by  Mr.  R.  A.  Pearson,  assistant  chief  of 
the  Dairy  Division. 

Mr.  Pearson  recently  visited  California  under  your  orders,  and  this 
report  of  his  visit  is  prepared  in  accordance  with  your  direction.  The 
California  State  Fair  and  the  annual  convention  of  the  State  Dairy- 
men's Association  were  attended  with  a  view  to  meeting  representative 
men  and  inquiring  as  to  the  present  condition  of  Ihe  dairy  industry  in 
that  State  and  the  possibilities  of  supplying  dairy  products  suitable 
for  export  from  the  Pacific  coast. 

This  paper  contains  numerous  suggestions  which  may  be  of  .special 
interest  to  California  dairymen  at  this  time,  and  I  recoumiend  its  pub- 
lication as  a  bulletin. 

Respectfully,  D.  E.  Salmon, 

Chief  (ff  Bnnau. 
Hon.  James  Wilson,  SexreUiry. 
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NOTES  UPON  DAIRYmG  IN  CALIFORNIA  AND  THK  KXKHIT  OF 
CALIFORNIA  BUTTER  TO  THE  ORIENT. 


THE   STATK    FAIR. 

The  California  State  fair  at  Sacrunipnto,  SopteTnluT  4  tt>  16, 1891>,  was 
said  to  hvi  the  irmst  suci-essf  til  ever  held  ljy  the  Stat*^  l>oar<l  fif  aj^ricid- 
ture.  The  iiunil>er  of  exhibits  wiin  larger  than  in  previous  years  and 
the  number  of  visitors  had  never  been  equaled.  Although  th(^  dairy 
features  of  the  fair  were  overshadowed  l>y  the  exhibits  of  fruits  and 
vegetil>les,  which  were  show  n  in  great  noinl)er  and  variety,  and  ]iy  the 
usual  tlisplays  of  agricultural  prmhiets  and  implements,  a  very  credit- 
able showing  w^as  made  of  dairy  stock,  inipleuieDts,  and  produeU. 

In  the  live-stock  department  were  representatives  of  the  leading 
milk  lireeds  of  the  SUit^* — Jerseys,  HoLsteins,  and  Shorthorns — and 
not  a  few  of  the  animals  showed  high  merit,  capable  of  taking  prizes 
in  many  Eiistern  fairs»  The  i^xhibit  demonstrated  tliat  at  lea^st  some 
of  the  l>reeders  of  the  State  are  well  to  the  front  in  their  w^ork.  There 
were  fewer  animals  show^n  than  would  have  been  expected  from  so 
large  a  State.  One  reason  for  this  w^as  the  small  mimber  t>f  regis- 
tei*ed  herds  iu  California  as  compared  with  other  dairy  States,  and 
another  was  the  lack  of  sufficient  interest  on  the  part  of  owners  of 
well-bred  stock.  There  are  numerous  herds  of  blooded  dairy  cattle 
throughout  the  State;  but  it  appears  that  the  l)enelits  of  show^ing  at 
the  fair  are  not  considered  equal  to  the  dniwl nicks,  one  of  the  greatest 
of  which  is  the  long  and  expensive  haul  ti^  antl  from  the  fair.  With- 
out strong  inducement,  a  breeder  of  tine  cattle  wnll  not  sul»jeet  his 
animals  to  the  excitement  of  tnivel  and  noisy  crowds. 

DAIRY    MACntNKKY. 

Thr  displays  of  creamery  and  dairy  machinery  and  utensils  were 
quite  similar  to  what  would  be  seen  at  a  large  EtU'^tern  fair;  in  fact^ 
much  of  this  apparatus  is  furnished  to  California  supply  houses  from 
Eastern  factories.  On  an  elevated  platform  the  operatit^ns  of  a  work- 
ing creamery  were  carried  on  dail}-.  This  instructive  feature  is  com- 
mendable and  worthy  of  imitation.     The  time  and  \j\»jcjei<A  ^xsA^^a^. 
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exhibition  should  be  thoroughly  advei'tised,  so  that  all  who  might  want 
to  see  it  would  know  about  it. 


BUTTER. 


About  thirty  samples  of  butter — in  squares,  rolls,  tubs,  and  small 
export  packages — were  entered  for  prizes.  It  was  in  three  classes- 
fresh,  June  storage,  and  packed  for  export.  Six  prizes — $30,  $25, 
$20,  $15,  $10,  and  $5 — were  offered  in  each  of  the  first  two  classes, 
and  three  prizes — $25,  $20,  and  $15 — were  offered  for  export  butter. 
Although  these  prizes  did  not  attract  an  exceptionally  large  number  of 
entries,  the  competing  samples  were  representative  of  all  sections  of 
the  State  and  they  were  uniformly  of  high  quality.  The  butter  was 
judged  by  Mr.  W.  D.  McArthur,  of  San  Francisco,  a  temporary  special 
agent  of  this  division,  and  the  writer.  The  following  tabic  gives  the 
names  of  exhibitors,  their  addresses,  and  scores.  In  order  to  show  the 
districts  where  the  exhibited  samples  were  produced,  the  State  is  divided 
into  five  parts  of  about  equal  size,  by  imaginary  east-and-west  lines; 
these  are  designated  from  north  to  south  by  the  letters  A,  B,  C,  D, 
and  E,  respectively,  and  the  letters  are  shown  in  the  first  column  of 
the  table: 

Scores  on  huUer  id  Oie  Calif omia  State  f air y  September  IS,  1899. 


Exhibltora. 


FBESH. 

Alton  Creamery  Co.,  Alton 

Eel  River  Creamerv  Co.,  Femdale. . . 

Geo.  E.  Peoples,  Bakersfleld 

O.J.  Vine,  Lakeport 

O.  (}.  Knox,  Grafton 

Allen  Quain,  Stockton 

Joeeph  Sheppard,  Point  Arena 

O.  E.  Jones,  Newman 

Lockeford  deamery  Co.,  Lockefonl. 

J.N.  Reiser,  HoUiuter 

J.  A.  Howie,  Compton 

Warren  Myers,  Woodland 

C.  A.  Stark  weather,  Oakdale 

W.  T.  Mitchell,  Susan ville 

Geo.  E.  Newman,  Lompoc 

JUNE  8TORAUE. 

W.  M.  Twiner,  Sierra  Valley 

E.  H.  Zimmerman,  WaUson ville 

J.  H.  Kei.ser.  Hollif«ter 

D.  Brongh,  Newman 

A.J.  Blo«>ni,  Petaluma 

Bailey  Brew..  Crescent  City 

W.  T.  Mitchell.  Hiisanville 

O.  J.  Vine.  I>ikef>ort 

O.  E.  Jones,  Newman 

C.  A.  Starkweather,  Oakdale 
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BiUter  in  small  cans  for  export. 

[Cans  scored  eqimlly;  judged  on  quality  of  butter.] 

Dairymen's  Union  of  California,  San  Francisco,  first  premium  for  batter  in  pan!- 
finwl  paper  can;  Hilmer,  Bredhof  &  Schulz,  San  Francisco,  second  premium  for  bnUer 
in  lithographed  tin  can;  Sussman,  Wormser  &  Co.,  San  Francisco,  third  premiomi  for 
»»"*ter  in  lithographed  tin  can. 


Both  first  :in(l  socond  prizes  on  freHh-nmd*^  butter  went  to  crcaiiieries 
in  iruiiihfjldt  Ct»Liiit\%u  largii  count}'  nrar  the  northern  honndiiry  of  the 
State,  bordering  on  the  m^ean,  and  pos.serssinj^  exec^ptiuniil  advantiiges 
for  daiiying.  Some  well-infoniied  dairymen  clann  that  this  county 
is  the  lK?st  natural  dairy  district  in  the  world.  The  third  prize  on 
frerih-uiade  butter  was  taken  by  a  creamery  in  the  southern  part  of 
the  State.  The  fourth  and  fifth  prizes  went  to  the  district  just  north 
of  au  east-and-west  line  through  San  Francisco,  and  the  .sixth  pri^e  to 
the  district  ju.st  south  of  the  same  line.  All  of  the  entries  of  storage 
butter  were  from  the  central  and  northern  (Mirta  of  the  State. 

It  happened  that  the  Hmuboldt  County  creameries  had  a  distinct 
advantage  over  most  of  the  others  in  the  State  at  the  time  the  fresh 
butter  was  made  for  the  fair,  as  many  factories  elsewhere  were  then 
receiving  milk  from  patrons  w^hose  ptistures  w^eresutTering  on  axrount 
of  thi*  dry  season,  and  undesirable  flavors  could  not  be  avoided,  while 
the  pastures  in  Humboldt  were  in  good  condition.  The  aroma  and 
flavor  of  the  Humboldt  County  butter  were  excellent.  It  was  also 
exceptionally  well  made  and  well  paeked,  as  was  shown  by  tbe  fact 
that  it  stood  the  three  days'  journey  by  boat  and  rail  from  the  cream- 
eries to  Sacramento  without  unusual  protection.  It  was  in  the  reguhir 
C*altfornia  scpiares,  described  on  page  2iK  Other  entries  were  in  small 
tults. 

Butter  in  hermetically  sealed  pound  packages  for  export  was 
exhibited  in  small  quantity.  The  judges  deemed  it  Imst  not  to 
attempt  to  decide  the  merits  of  tbe  different  packages,  as  the  «*xperi- 
mental  shipments  of  butter  from  the  Paeitic  ctiast  to  trans-racidc 
port.s,  now^  being  made  by  the  United  States  Department  of  Agricul- 
ture, are  partly  for  the  puipose  of  testing  the  several  packages  availa- 
ble for  shipments  without  refrigeration  to  tropieal  points.  Tln^reforo 
in  til  is  class  prizes  were  awarded  on  the  l>asts  td"  the  quality  of  the 
butter  in  the  cans;  and  in  this  respect  there  was  considerable  varia- 
tion, stmie  of  the  samples  being  decidedly  rancid*  These  small  cans 
had  been  exposed  for  several  days  to  high  temjieraturcs.  Possifdy 
they  were  thus  put  through  mure  unfavorable  (conditions  than  would 
l>o  encountered  oti  a  voyage  to  the  Tropies,  but  this  was  prol*ably  not 
the  case.  They  again  showed  that  hermetically  sealed  eans  will  not, 
under  all  circumstances,  preserve  tbe  good  qualities  of  butter,  a^  some 
pe(j[>le  seem  to  think  they  are  capalde  of  doing. 
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THE    DAIRYMEN  8    ASS^JCIATION. 


The  sixth  annual  meeting  of  the  (California  State  Dairymen's  Asso- 
ciation was  held  din4jig  the  Stat*^  fair  at  the  capitol  Iniilding.  It  WB« 
attended  }»y  leading  dairymen,  creamery  men,  and  cheese  factory  men 
from  all  parts  of  the  State,  Representatives  were  present  from  com- 
mission houses  in  San  Francisco  and  SacrameicAjo,    TW  '^^sCwj.Xi^xxxx^ftx- 


r 
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sity  wa^  wpH  ropre^iented,  and  the  Hessiona  w<?»re  vii^ited  hy  prt^mim>iit 
eiti;?eiis,  Th**  presa  of  the  Stiit**  g-avo  Hlwnilly  of  itn  ii|m4H*  hi  rejiort- 
ing^  the  pnuH^odiiigs.  A  regular  progmniine  had  not  been  prepared,  as 
it  was  thought  best  to  occupy  the  time  with  informal  discHussioD^  un 
the  .special  suhjeet  which  the  secretary  had  iinnounced  in  advance, 
namely,  '*The  export  of  dairy  products  from  the  Pacific  eoaet/*  The 
topic  was  opjK)rtuni%  and  ib*  various  phase43  were  taken  up  and  di?*- 
cussed  in  a  logical  way.  A  brief  r^sum^  of  the  facts  broug-ht  tnil  in 
the  diHCUHsion  follows. 


THE    INCREASE  OF   BUTTKR    fRODtTCTlON. 


First,  it  was  pointed  out  that  dftirying  in  the  older  States  U  lieing 
promoted  and  encouraged  by  various  agencies,  such  iw  well-equipiK^d 
dairy  schools,  live  dairv  associations,  and  efficient  Stat*^  dairy  conuuid- 
sioiiers.  And  it  is  now  being  extt^nsively  developed  a«  a  new  industry 
in  trertain  large  sections  of  the  United  States  where  only  a  few  year* 
ago  cows  were*  seldom  seen*  As  examples  of  this  recent  dair)'  groMrti 
the  activities  in  Cieurgia  ami  the  Dakotas  were  referred  to.  All  thii* 
shows  that  our  home  markets  will  continually  Ix*  more  and  more  plen- 
tifully supplied,  and  in  many  teases  competition  will  Iw  keen. 

It  was  stated  that  the  production  of  dairy  producti^  in  Caltfomta  \f> 
incr(»asing  and  in  some  sections  very  rapidly.  This  is  not  8Urpri*«ting 
when  one  considers  bow  the  industry  is  favored  by  many  natursil  4*on- 
ditii>ns,  of  which  too  nuich  coul<l  hanlly  lie  said.  The  mild  elimate, 
splendid  natural  grazing,  and  the  tremendous  crop8  of  alfalfa  which 
can  be  raised  at  small  cost  ahuost  make  it  seem  that  California  ba^ 
been  favored  above  all  other  States.  Many  of  the  great  wheat  ranchi*a 
are  gradually  udopting  dairying  as  a  secondary  interest,  and  {«ome  of 
th**ni  have  gone  into  it  farther  than  they  had  originally  planned* 
Large  herds  of  tlairy  cows  (PI.  I,  tig.  1)  are  h 'coming  conunt>n,  and 
the  owners  of  less  than  one  hundre4  cows  refer  to  their  '^ small  herds" 
very  much  as  an  Eastern  dairyman  would  spf*ak  of  his  fifteen  or  twenty 
cows.  New  creaniei'ies  nro  in  operation  at  man}'  ix)ints.  Besides  the 
advantages  named,  the  markets  for  ilairy  products  have  been  good« 
It  has  be(*n  iK)ssible  for  the  California  dairyman  to  produf»e  cbesaply 
and  .si*ll  well.  It  is  therefore  not  imlikely  that  the  growth  of  duir^^tn^ 
will  continue,  and  within  a  few  years  more  butter  and  cheest»  will  he 
made  than  th<^  home  market  will  require*  California  daiiym^^n  will 
then  fm*e  conditions  similai'  to  those  already  met  in  tiie  Eastern  market.< 

FOREIGN   MARKETS  FOR  eURPLUS. 

In  the  second  place,  the  possibilities  of  finding  markets  for  siirplod 
in  countries  Ijoixlering  on  the  Pacific  Ocean  were  discussed,  AlUjottgli 
scmie  of  those  liinds  fairly  swarm  with  people*  only  small  cjuantities  of 
dmry  products  are  i^ent  to  \\i^tv\,  vvwOi  IW^,^  ^wi^i^Ues  are  chiefly  for  the 
w  /orcigners  wbo  are  l\\eTe^XTR^t\<^\\%^ '^x^'^g£!^^  V^^xvx^^^ 


S^l^iHish.  A^  a  rule  the  natives  have  not  yet  learned  to  u«t>  butter  and 
cheese,  but  extnu^ti^  from  consular  reports  were  read  which  showed 
that  in  some  ca^se.s  they  are  comniencing  to  eat  dairy  products  and  a 
gmdual  increase  in  their  demands  may  be  t^xix'cted.  With  improve- 
ment of  domestic  and  eomniercial  conditions,  new  tastes  arc  dtn-eloped 
and  rjcw  want^  are  manifested.  This  is  shown  in  the  upward  growth 
of  every  nation-  Just  at  this  time  the  changes  which  are  taking  place 
in  some  Asiatic  countries  are  attracting  the  attention  of  the  world. 
Every  commercial  nation  is  looking  for  new^  trade  in  articles  not  l»efore 
called  for,  and  in  this  respect  California  merchants  propose  to  take  an 
importBnt  place.  American  flour  i.s  a  product  which  has  sut'cessfully 
established  a  market  for  itself  within  the  past  few  years.  Large  quan- 
titiesare  now  shipped  to  plaices  where  itwasonce  prophesied  flour  would 
never  be  eonunonly  used.  Other  illustrations  could  1  k5  given  of  Ameri- 
cun  productjs  which  have  found  favor.  Judging  by  the  success  along 
other  line*^  and  by  the  small  beginning  already  made  by  our  butter 
and  chee.se,  the  Western  dairymen  have  good  reason  to  feel  encour- 
aged in  their  hopes  of  finding  large  uairkets  lu-ross  the  Pacific*  And 
it  may  be  profitable  to  have  such  an  abundant  surplus  that  regular  and 
frevfuent  shipments  can  lie  made,  at  least  during  the  season  of  greatest 
production,  at  which  time  there  will  be  but  little  competition  from 
dairy  countries  south  of  the  equator. 

Furthernu>re,  attention  was  called  to  the  fact  that  most  of  the  small 
umuunt  of  1  Hitter  gtiing  to  the  points  referred  to  is  iu>w  supplied  by 
Denmark,  France,  and  Australia^  and,  as  a  rule,  the  prodm-ts  frum 
these  countries  are  sold  at  prices  in  excess  of  what  is  paid  for  '^^States 
goods/'  In  other  words,  the  present  limited  dt^mand  for  dairy  prod- 
ucts in  the  far  Ea«t  is  being  supplied  chietly  by  our  competitors,  and 
they  frequently  receive  as  high  as  50  eents  per  pound  fur  their  butter. 
The  California  dairymen  should,  and  many  of  them  do,  appreciate 
that  the  liest  way  to  -assure  themselves  of  enjoying  a  large  share  of 
the  fntun^  trade  with  the  Pacific  countries  is  toset*ure  and  hold  a  Urge 
share  of  the  present  trade  with  those  countries. 

PREPARATION   OF    BLTTTER    FOR   WAK^r    CLIMATES. 

It  having  Iwen  shown  that  there  may  swjn  be  a  suqilus  of  dairy 
products  available  for  exjxjrt,  that  in  the  near  future  large  markets 
for  these  produt^ts  may  be  developed  at  trans-Pacific  points,  and 
espei'ially  that  the  United  8tiites  does  not  share  in  the  present  tnule 
to  the  extent  that  she  should,  the  next  question  considered  was  how 
Imtter  should  be  prepared  ftjr  shipment  to  warm  t*limates.  There  was 
an  int^^resting  discussion  on  the  various  phase.N  of  this  question,  par- 
ticipated in  by  dairymen,  creamery  men,  and  seientists,  and  numerous 
ideas  of  practical  value  were  advanced.  The  want  of  refrigerated 
t^mptirt meats  for  ocean  transpcuiation  makers  the  ytviUUtvw  v>^nS^ 
ditlcrent  from  what  it  is  in  the  East, 


A8  to  the  kind  of  Trnttor  waiitod,  all  agreed  that  for  i?x|x>rt  wit 
refrigemtiou  it  should  be  of  jmrticularly  hard  body  and  bigh  inrlrii 
point,  Mon>  stress  wa.s  laid  on  thi«  than  on  the  neccM^ity  of  its  haviil 
a  bigh  flavor.  A  clean,  mild  flavor  b  want*>d*  and  an  artiele  of  elose 
texture,  with  a  dry,  solid  Inidy  and  capable  of  resUting  the  effect  of 
heat  as  nuich  a>  may  be.  At  the  .same  lime  producers  wore  warnod 
not  to  make  such  butter  except  for  foreign  trade,  as  it  would  not  mA\ 
a.s  well  as  the  i^egnlar  creiiniery  in  home  markets. 

Catmji  fi/fW'ti/i(/  hardn4jjm  of  hufUrr, — It  is  believed  that  Uio  body,  or 
hardness,  of  butter  Is  largely  within  control  of  the  fetKler  and  buttiT 
maker.  It  is  thought  by  8onie  that  butk^r  made  from  milk  rontitinin|; 
large  fat  globules  has  a  lower  melting  point  than  that  made  frouj  milk 
eontuiniug  small  fat  glolndes.  According  to  this  theory,  hutter  fn>in 
Channel  Island  stm^v  would  be  softer  than  that  from  the  8o-calIed 
^'t*hecse"  breeds,  a  proposition  that  was  opposed  by  not  ii  few.  It 
WiLs  stated,  also,  that  buttt^r  made  from  milk  tnken  during  the  latter 
part  of  tht*  period  of  luctution  is  harder  than  that  from  milk  tjiken 
soon  after  calving.  That  the  IkkIv  of  butter  can  1mi  easily  affei'ttni  by 
variations  in  manutm'ture  is  well  known* 

An  impi*rtani  cause  of  tlifference  in  hai'dness  is  supposed  to  \m}  dif- 
ference in  the  relative  pro|KU'tioas  of  the  comjKjnent  jmrtsof  the  butter 
fat  «*aused  by  various  kinds  of  feed.  An  increase  in  the  sti'^arin  and 
palniatin,  which  are  solids  at  ordinary  tem|H^nitures,  and  a  corresjKmd- 
ing  decrease  in  olein,  which  is  an  oil  at  ordinary  temix*ra tares,  w(»uid 
cause  butter  to  be  harder,  while  ehangiss  of  an  op[X)sit-e  nature  would 
make  it  softer,  rractical  exjX4*ience  and  a  few  experiments  show  t bit 
the  hardness  of  Vaitter  can  lie  adetled  to  a  <*ertain  extent  by  the  feed*^ 
given  the  cows.  It  wtLS  generally  agreed  that  butter  U  oiade  hard  by 
the  addition  to  the  ration  of  a  .small  atnount  of  potatoe^s:  cotton-seed 
meal  hvLs  a  similar  etTeet,  but  too  nmch  *if  it  will  taint  the  butter.  One 
person  said  oat  hay  and  green  c;orn  fodder  also  have  somewhat  the  same 
edei't.  On  the  other  hand,  linseed  meal  causes  soft  butter,  and  alfalfa 
hay  when  used  alont*  does  the  same.  \n  instance  was  given  of  a  herd 
which  had  been  fed  on  alfalfa  and  Bernmda  grast^  and  w*is  changed  In 
a  pastur*'  id"  young  barley  that  had  dried  up  iK^fon*  it  wils  fully  grown, 
Tlie  fnitter  iirmicdiately  iHxume  very  hard,  A  conunission  merchant 
reiJorted  that  the  butter  from  one  of  his  shipjxTS  suddenly  tMnmnie 
harfl  and  woul<l  not  melt  m  readily  aus  usual.  l'i>on  investigatiun  it 
was  found  that  the  lierd  had  n*cently  lieen  turned  onto  a  stubble  tiidd- 
8ugar  l>eet  pulp  and  tops  were  not  diHi-.ujssed,  but  some  fiietd»  alxiut 
them  are  given  below. 

Mifhtn}  af  fnttkltuj, — No  special  p^jintt*  were  brought  out  n^garding 
the  manufacture  of  Irutter  for  the  new  tnide.  The  ordinary  nn*tho(ls 
are  fol^ivved,  but  the  necessity  of  using  greiit  care  in  *»very  step  of  thr 
troric,  so  us  to  \u'oduce  V\\e  \\\y;\\v^V  v^nvAv  wvUcte,,  was  i^mphaj^JziHt  The 
huttvr  maker  should  (Wscavd  aW  A\yV\  \\\\\V,    Vlv.  «Mi  xirX.  ^i^k9c^  \cs. 
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introducG  into  the  1>utt-er  miUionn  of  huMiteria  of  niany  species,  which 
may  cause  had  Havin's,  when  they  can  easily  he  exchulcd.  It  was 
recoiJimeirch'd  }mth  to  wash  and  tt>  work  the  butler  a  little  more  than 
usual,  to  get  out  as  much  as  possible  of  the  eaaein,  alhumen,  and  au^ar, 
which  are  excellent  materials  for  hacteria  to  feed  upon.  Even  %vhen 
all  {Kissiblo  preciiutious  have  been  token  there  will  still  he  many 
ba^'teria  in  the  finished  product.  Coloring  and  salting  need  not  \)q 
different  from  the  home  requirements,  unless  to  comply  with  special 
orders.  It  is  the  priwtice  to  do  the  canning  in  the  butter  cellars  at 
San  Fnincisiio,  using  any  butttn*  sent  to  that  market  that  appears  to 
be  satisfactory.  The  butter  can  be  cut  from  large  packages  in  hmips 
of  I J  roper  size  far  the  cans,  so  that  reworking  it  is  not  necessary. 
Proimbly  this  method  will  c^btain  until  a  regular  export  trade  is 
developed  which  will  make  it  more  economical  to  install  canning  appli- 
ances  in  the  creameries. 

The  packages  should  be  iis  nearly  sterile  a^  pnicticmble  at  the  time 
they  are  tilled.  They  may  l>e  easily  sterilized  by  exposure  to  steiim 
in  a  tight  chest,  nf  wt>od  or  galvanized  iron.  In  packing,  care  should 
\m  taken  t^>  exclude  the  air  as  much  as  possible  by  having  tht^  butter 
completely  till  the  can.  This  is  for  the  double  purpose  of  keeping 
out.  liacteria  which  might  Im  floating  on  dust  particles  in  the  aii'  and  to 
avoid  furnishing  one  of  the  esaentials  for  growth  to  those  Iwu^teria  in 
the  butter  which  tmn  not  develop  without  air.  After  the  can  is  sealed 
some  change  t^ikes  place,  unless  it  is  held  in  cold  stomge^and  this  does 
not  seem  strange  w^hcn  it  is  remembered  that,  in  spite  of  all  the  t^are 
which  may  lie  tiiken,  sonic  air  will  lie  in  the  cans  and  the  butter  is  Vi4*y 
liktdy  to  coiitiiin  some  bacteria  which  ran  thrive  even  m  tht?  absence  of 
air.  Thus  it  is  seen  that  although  hermetically  sealed  packages  have 
many  atlvantagcs  they  are  not  a  panacea.  The  problem  is  not  yet 
salisfa*' t* i ri ly  sol v(*d . 

J^resenxdiven.—Thvre  is  a  disposition  on  tbi?  fiart  of  sonic  to  use 
pH'servatives  to  ludd  Imctcria  in  check,  and  various  fonnHninds  of 
this  elass  are  on  the  market  and  arc  very  strongly  indorsed  by  those 
interestcHLl  in  their  sale.  Many  misleading  stittements  have  been  rjiadc 
in  tijeir  favtu*.  It  has  tiot  been  srientitically  demonstrated  wh(^thi*r 
preservativt\s  in  butter  am  harmful  Uj  consumers  tu*  not,  Imt  tlairy 
scientists  and  leading  dairymen  strongly  object  to  them  on  general 
gnmndsand  tW  laws  of  some  States  forbid  their  use.  It  is  interesting 
to  uuU^  that  Danisli  butter,  which  hulds  the  tirst  phu'e  wherever  it  is 
sold,  is  free  from  preservative^^,  and  it  is  almost  urmeccKsary  to  aild 
that  nu  preservatives  ariM>r  have  been  used  in  Inittcr  sent  abroad  by 
the  United  Stat^^s  Depurtuient  of  Agriculture,  It  is  to  lie  hoped  tliat 
the  California  dairymen  will  not  adopt  them  until  an  untjue^stioued 
authority  has  plaiidy  shown  that  their  advantages  exceed  their  dtsad- 
vantages.  Their  gi^nend  use  at  this  time  nil^Ut  '.•vxvvft^^  ^\v*\vV\\v^xx^  Vv^ 
the  fair  reputution  the  State  is  seeking  iov  \\ft  AsCvc^  y^q^n^sAa*     ^ 


resolution   coiidcinning   their   use   was   iidopted    Uy  the   Diiiryi]ieit*« 

As-soriiitioii. 

It  is  argiM^l  that  in  some  respot'ts  the  prucesfi  of  digestion  in  Himilair 
to  fermentiition,  and  thtit  any  siih.stanco  whii-h  stops  th<s  usual  changes 
in  a  food  prodiu'twill  also  affect  its  di^ostiinlity.  Furtherniort%  sotiic' 
and  perhaps  all  of  the  active  chemirul  substaiiees  in  preservativt'j*  liiive 
distinct  intluenco  on  tho  functions  of  certiiin  organs  of  tho  IkxIv-  Ko 
one  cares  to  take  a  dose  of  medicine  without  need  of  it,  much  lem 
re^^ular  and  frequent  doses  of  an  unknt)vvn  substance,  even  though  thi^y 

fare  small,  and  many  persons  w  ould  prefer  to  go  without  a  csertain  food 
than  to  run  such  a  risk.  Still  another  objection  to  preservativi»s  is  the 
fact  that  they  make  it  impossibh3  for  the  butter  maker  to  t!onti*ul  the 

fcreani  ripening  and  the  development  of  desired  flavors,  A^  a  uiatlcr 
of  fat*t  the  etTect  of  preservatives  could  be  made  unnecessary  in  niodi 
ciises  where  they  are  used,  A  few  milk  producers  and  butter  Miakeni 
have  unfortunately  learned  that  these  substances  are,  so  far  n»  appimr- 
ances  go,  a  fail'  substitute  for  *'leanliness.  By  improving  their  nictJiodn 
they  could  do  away  with  the  iLse  of  the  questit>nable  compounds  iitid 
enjoy  a  clear  conscience  in  delivering  to  their  eustoniei*s  goods  known 
beyond  a  doubt  to  be  pure.  Pi'eservati  ves  do  not  wholly  st<ip  Imcti^ria 
frum  growing  and  multiplying,  and  it  is  safe  to  say  that  hy  observing 
scrupulous  cleanliness  pure  butter  could  bo  made  which  would  keep 
as  well  as  uv  betti*i*  than  the  ordinary  kind  preserved.  The  juuwtiniri* 
zatitm  of  milk  for  making  butter  for  export  in  pmcticable,  and  it  uiajr 
1x5  that  this,  in  connection  with  cleanliness,  will  he  the  true  solution 
of  th(^  proldeni. 

Ptfvhffjf,s,—A  rtamd  tin  can  holding  1  pound  is  the  favorite  pack* 
agt%  Until  quite  recently  all  tlie  joints  of  the  ean  have  licea  elu^ieil 
with  solder,  but  now  a  s|X'ciid  ujachine  is  used  for  fastening  tlic  top 
without  solder,  thus  doing  away  with  the  necessity  of  applying  b**at 
to  the  can  after  it  is  tilled.  It  is  im{K)rtant  to  have  the  ams  itiiick*  of 
a  good  (juality  of  standard  titi  (tin  weighing  alwjut  UK)  [Kuuidii  t4i  the 
box  has  given  satisfai-tic^n),  and  special  care  should  be  t^sed  to  have 
them  smoothly  tinii^hcd.  The  inside  of  the  can  is  usually  paratfimMl  ur 
lined  with  parchment  paper;  sometimes  Iwjth  {mnifiin  and  ]ian*hiuent 
paprr  arc  used. 

The  sale  of  butter  always  depends  to  a  varying  extent  upon  the 
ap|»carancc  of  the  packag(\sand  among  the  oriental  pt>o[>hMi|-  ^^■^. 

has  a  decidi*d  intlurinc.     They  tike  m^Htness  and  decomtion,:i 
fore  it  \mys  to  hninh  the  cans  in  a  way  that  will  please  then 
tradc'iiiarks,  fancy  figures*  and   tetterirtg  are  reconmiended,      1 
labels  soon   become  soiled,  ruljln'd,  and  t<»rn,  and  cans  thus  iiki 
will  be  [Hissed  l>y  for  prettily  lacquered  onea.     Some  buyers  attach 

fa  ranee  o4 


i|„ 


ipp 


package 


iftialtli 


of  their  contents,     'tWve  V:^^  uo  i\vwv\\V  iWV  >aA\<jtlieial  st»al  or  ^tainp 


showing  in8i>ci'ti(>n  by  an  authorized  p«?rfsini  would  of  ten  serve  as  a 
gimninty  und  uid  in  wiites*  Can8  opemnl  }iy  lemovin^^  with  a  '"key" 
a  ruirniw  j^trip  of  tin  from  the  wide  neiir  the  top  have  urj  advantage 
over  the  old-fashioned  style  and  arc  much  preferred  in  Kome  markets. 

SOME    t*irMHJi»BS  or  THE    DBPARrTMENT's   KX  IH>R*r>t. 

During  the  dii^riLHJsion.s  on  the  geneml  .Huf>]tM't  of  exports  afi  account 
of  the  efforts  of  thii  Department  of  Agrit^uUure  to  find  and  develop 
new  markets  for  our  dairy  pnjducts  was  given*  A  letU^r  from  Maj. 
H.  E»  Alvord,  Chief  of  the  Dairy  Division  of  the  Bureau  of  Animal 
IndiLstry,  De[mrtment  of  Agriculture,  was  read  and  reteived  with 
apphtuwe.  It  tcjld  of  the  experiments  already  made  in  exporting  high- 
grade  butter  to  the  English  market,  and  exphiined  the  purpose  of  the 
Department  to  conduct  .simihir  experiments  from  the  Pacific  coast,  by 
sending  suuill  lots  of  selected  butter  and  cheese  to  a  half  dozeii  of  the 
largest  seaport  cities  of  Japiiu  and  China,  to  show  that  the  bent  gi-ade^ 
of  dairy  products  can  Ijc  j>rociired  in  this  country,  and  to  obtain 
information  as  to  the  best  ways  of . shipment.  It  was  pointed  out  that 
while  a  t^eniporary  t>verpradnctioii  of  butter  or  t*lieese  (*an  be  easily- 
cared  for  and  kept  off  the  market  by  our  excellent  storage  facilities,  a 
continued  production  of  goods  of  high  grad*';  in  excess  of  the  hi»me 
.leniand  would  result  serioasly  to  the  dairy  interests  by  causing  a  fall 
of  prices,  unless  a  profitable  laitiet  could  be  found  for  the  surplus, 
Thi>H  fact  commends  to  all  dairymen  any  eil'orts  to  extend  markets  for 
milk  products.  Whether  they  are  i>ersonally  interested  in  exporting 
or  not,  their  welfare  nuiy  largely  deptmd  ujxjn  the  success  of  those 
who  arc  engaged  in  foreign  trade. 

It  is  most  important  for  our  butter  and  cheese  to  lx?ar  a  good  rcpu- 
tiition  in  all  foreign  markets,  yo  that  they  will  bi^  ivcc^ived  at  their 
true  value  at  any  time  they  are  offered  for  sale,  and  this  tliought  was 
plainly  brought  out  by  several  speakers.  Such  a  desirable  condition 
does  not  now  exist,  owing  jwirtly  to  the  fat^t  tluit  a  large  [*roptirtion  vf 
the  dairy  products  sent  out  from  this  country  is  inferior  in  i|uality. 
This  is  well  known  to  l>e  the  ca»e  with  shipuients  from  New  York;  it 
is  also  true  of  shipments  from  San  Francisco.  S<»ni(*  of  th*>  Western 
merchant.s  argue  that,  as  the  butter  will  be  somewhat  tdl  Ihivor  any- 
way when  it  reaches  its  destination,  it  will  make  little  difference  if  it 
is  just  a  bit  inferior  when  it  starts  1  This  niistaku  is  largely  responsi- 
ble for  the  fact  that  our  taitter  in  cans  sells  in  many  places  at  prices 
26  to  50  per  cent  lower  than  the  goods  from  other  countries. 

Much  interest  was  shown  in  the  efforts  of  this  Department  to 
improve  present  conditions  and  there  were  many  liberal  offers  of 
assistance.  Especially  was  this  generous  spirit  shown  by  some  cream- 
eries that  were  willing  prai:tically  to  place  themselves  at  our  disjj<jsal 
for  the  preparation  of  goods  for  export,  Tlivi  \^'^'A\\A.vi.  \\vx\^  vA 'Csx*^ 
VJSOD—No.  24 ^2 
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Department  were  fully  discussed  with  the  officers  of  one  well-equipped 
plant  and  they  will  hold  themselves  ready  to  fill  any  requirements  on 
short  notice. 


THE   PRESENT   EXPORT  TRADE. 

A  short  time  was  spent  in  San  Francisco  arranging  details  in  con- 
nection with  our  experimental  exports.  Although  the  three  steam- 
ship lines  to  Hawaii,  Japan,  and  China  have. more  than  they  can  do 
and  are  now  refusing  freight,  their  officials  showed  an  interest  in  the 
work  of  the  Department  and  agreed  to  assist  in  the  experimental 
exports  by  carrying  our  consignments  whenever  offered.  They  do 
not  have  much  call  for  service  in  refrigerated  compartments  and 
nothing  of  this  kind  is  provided.* 

By  referring  to  the  table  below  it  will  be  seen  that  present  ship- 
ments of  dairy  products  would  not  justify  transportation  companies 
to  go  to  very  great  expense  for  their  exclusive  accommodation.  Nor 
is  it  now  possible  for  this  Department  to  guarantee  to  the  steamship 
lines  payment  for  freight  on  the  full  capacity  of  their  refrigerators  if 
not  filled,  as  the  Canadian  government  has  practically  done  in  some 
instances,  to  the  great  benefit  of  her  dairy  interests.  The  three  prin- 
cipal trans-Pacific  countries  to  which  butter  and  cheese  are  sent  from 
the  United  States  are  Japan,  China,  and  Hongkong,  and  the  amounts 
these  countries  and  the  Hawaiian  Islands  have  received  in  recent  yeai-s 
are  shown  in  the  following  table.  Of  course,  most  of  the  shipments 
to  these  countries  from  the  United  States  are  from  the  Western  ports. 

Exports  of  buUer  and  cheese  from  the  United  Stales  to  Japan,  Oiina,  Hongkong,  and 
Hawaiian  Islands,  189S-1899. 

["From  Commerce  and  Navigation  of  the  United  States,  Treasury  Department.] 
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Value. 
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*It  is  reix)rtc<l  tliat  a  refrigerator  plant  has  just  been  installed  on  a  sailing  veaBel 
^lietween  San  Francisco  and  the  Hawaiian  Islands  and  refrigerated  com partmenta  will 
>peii  for  perishable  articles. 


In  this  connei^tion  it  is  interesting  to  note  that  thus  far  the  toiiil 

shipini*nts  from  the  Pacific  roti.st  have  not  heeii  hugf'.  The  following 
tuhle  shows  the  exports  of  hutttu'  and  eheese  in  reeeiit  years  from  the 
two  prineipal  expt>rting  districts — San  Francisco  and  Puget  Sound. 
By  comparing  the  two  tahles  it  will  he  seen  that  only  a  small  \nivt  of 
the  total  exports  are  sent  across  the  (X-ean,  As  a  rule,  less  than  25 
per  cent  of  the  hutter  leaving  the  Pacific  coast  goes  to  China,  Japan, 
and  Hongkong*  A  Uirge  proportion  of  tJie  exported  butter  is  packed 
with  l>riue  in  hi*kins. 

KtjwrOt  of  ifttfitr  and  cfutne  frf^rn  Stm  Frmidsco  and  Puget  Sounti^  lS9S-lSf>8. 
[Ftom  Commerce  and  Navigation  *A  Uie  ITniukt  SUtca,  Tre««jry  Dcpuruneiii.] 
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1,707 

ITNNATURAL   iA»NBlTlONH   OF   IIOMK   MAKKffTB. 

Althouijh  as  much  hutter  is  prolwihly  made  tn  California  as  is  used 
in  the  State,  tlie  production  is  so  uneven  that  at  certain  seasons  of  tlic 
year  it  is  found  niH-essary  to  import  from  the  tiist.  Large  qiauitities 
of  cheese  are  also  sent  from  New  York  and  WLs(x>nsin  to  supplenunit 
the  output  of  the  home  factories.  Frequently  the  goods  shiiijx'd  in 
are  not  the  hest.  They  usually  sell  well,  however,  as  they  nici^t  Tittle 
com(x*titit)n  with  superior  gmdes.  This  peculiar  condition  will  not 
last  when  the  Coast  production  has  further  increased. 

DM  BY    MANAGKMENT. 

The  various  grain  feeds  commonly  used  hy  dairymen  in  tlic  Ejist 
are  seldom  used  in  California.  The  feeding  stuffs  princiimlly  depended 
upon  are  natural  pasturage,  alfalfa,  roots,  and  hay.  The  i^linmte  is  so 
mild  that  the  pasture  seitson  is  unusually  long;  in  fm-t,  in  some  dis- 
triets  it  has  no  end.  In  Humboldt  Ck>unty  grain  is  not  fed;  cows  are 
pastured  the  entire  year.  The  ]>astnre  is  princiimlly  red  clover  and 
Italian  rye  grass,  and  it  is  siipplementcd  in  fall  and  winter  with  green 
peas,  carrots,  beets,  corn  fodder,  and  hay.  That  the  cattle  do  well 
with  this  care  is  sh4>wii  by  the  fact  that  some  herils  of  gmde  stock 
avenige  over  JJU*i  puimds  of  InitU^r  \»er  yea\\  iwvOl  nX\^  c«c>^*^'^"^^iv^'*i^*fe% 
are  hi  good  condition* 
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In  the  alfalfa  districts  one  hears  almost  incredible  reports  concerning 
the  productiveness  of  the  soil.  Enormous  crops  are  common,  and 
five  or  six  cuttings  a  year  are  not  unusual.  Irrigation  is  practiced  to 
a  considerable  extent.  Here,  too,  grain  is  seldom  used.  When  cows 
are  grazing  they  are  usually  given  a  small  amount  of  hay  at  night, 
and  a  little  bran  is  occasionally  fed.  One  dairyman,  who  paid  $175  an 
acre  for  his  4U-acre  ranch,  reports  that  he  receives  about  $100  per 
month  from  the  creamery  for  the  milk  of  his  30  cows.  He  uses  no 
grain,  pastures  eight  months,  and  feeds  hay  four  months  each  year. 
His  herd  consists  of  ordinary  grades  and  fairly  represents  many  others 
which  have  been  })uilt  up  within  a  short  time  from  stock  which  is 
better  for  beef  production  than  for  the  dairy. 

It  is  stated  on  good  authority  that  a  dairyman  in  Yolo  County  fed 
90  milch  cows  in  a  corral  from  March  10  to  July  18,  1897,  on  alfalfa 
cut  from  32  acres.  No  other  feed  was  used.  The  cows  gave  satisfac- 
tory results  in  milk  yield  and  were  in  better  condition  at  the  dose  of 
the  period  than  at  the  beginning.  The  custom  of  keeping  cattle  out  of 
doors  is  made  possible  by  the  prevailing  mild  climate.  On  many 
ranches  the  animals  never  go  under  a  roof  to  be  milked  or  for  any 
other  purpose. 

These  facts  make  it  evident  that  the  California  dairymen  have  good 
cause  to  boast  of  their  ability  to  produce  milk  cheaply.  As  might  be 
expected,  they  have  much  room  for  improvement.  They  admit  that 
in  many  ways  their  methods  are  extravagant  and  not  a  few  of  them 
are  leading  in  movements  toward  economy.  The  more  careful  selec- 
tion of  cows  for  the  dairy  and  especially  the  selection  of  good  stock 
for  breeding  is  a  line  of  improvement  which  would  show  splendid 
results.  This  general  subject  was  fully  discussed  in  an  early  bulletin 
of  the  Dairy  Division  of  this  Bureau  (Dairying  in  California),  and 
need  not  be  further  referred  to  here. 

BEET-BUOAR  BY-PRODUCTS. 

But  something  should  be  said  of  the  use  as  feed  of  sugar-beet  pulp 
and  tops,  which,  though  comparatively  recent,  is  very  common  in 
some  localities.  Sugar  beets  are  extensively  raised  in  the  vicinity  of 
beet-sugar  mills,  of  which  there  are  several  in  the  State.  Three  such 
districts  were  visited,  namely,  Alvarado,  Wateonville,  and  Salinas. 
As  a  matter  of  general  interest,  it  may  be  stated  that  a  good  crop  of 
beets  runs  about  15  tons  to  the  acre,  and  the  price  for  the  year  1899, 
as  agreed  upon  in  advance  by  the  sugar  companies  and  the  farmers,  is 
$4.50  per  ton.  During  the  harvesting  season  there  is  on  some  days 
an  almost  continuous  procession  of  two,  three,  four,  and  six  horse 
beet  wagons  on  every  important  road  leading  to  the  factories.  The 
roots  are  loaded  onto  strong  nets  in  high  wagon  racks  and  are  quickly 
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tumbled  into  the  bins  by  raising  one  side  of  the  net  with  the  aid  of  a 
steam  engine  and  tackle. 

Srigar-heetpulp. — Sugar-beet  pulp,*  which  is  the  principal  by-product 
in  the  manufacture  of  beet  sugar,  is  usually  sold  for  26  to  30  cents  a 
ton  at  the  factory.  Last  year  the  price  was  as  high  as  60  cents.  As  it 
can  be  held  a  long  time  in  silo  and  is  fed  to  best  advantage  when  old, 
it  is  available  the  entire  year.  The  use  of  fresh  pulp  is  said  to  reduce 
the  milk  flow.  It  is  supposed  to  be  good  when  a  few  weeks  old  and 
better  at  six  months,  and  will  keep  two  or  three  years. 

When  fresh  the  pulp  is  piled  or  placed  in  a  silo  (PL  11,  fig.  1)  where 
it  remains  undisturbed  until  needed  for  use.  The  material  is  so  soft 
and  moist  that  if  a  large  pile  is  dumped  in  the  corner  of  an  inclosed 
space  it  will  gradually  settle  until  the  surface  is  almost  level.  Of 
course  the  top  part  decays,  and  after  a  time  the  entire  mass  is  cov- 
ered with  a  protecting  layer  from  3  to  6  inches  in  thickness.  Within 
a  few  months  the  individual  pieces  of  beet  which  were  originally 
2  or  3  inches  long  and  quite  slender  are  broken  down,  and  the  appear- 
ance of  the  material  reminds  one  of  cold  mush,  grayish  brown  in  color. 
Throe  tons  of  fresh  pulp  make  about  1  ton  cured. 

Pulp  has  a  tendency  to  fatten  and  it  is  given  to  beef  cattle  without 
the  addition  of  any  other  food,  but  for  milch  cows  its  effect  is  found 
to  be  best  when  used  with  a  little  grain  or  hay.  Without  these  latter 
it  is  supposed  to  produce  a  thin  and  watery  milk.  One  feeder  uses 
corn  with  pulp,  another  feeds  about  3  pounds  of  bran  daily.  When 
pulp  is  fed  in  considerable  quantity  the  animals  do  not  care  for 
water  and  may  go  for  months  without  a  drink.  A  feeder  who  has 
been  using  this  by-product  several  years  complains  that  when  his  cows 
have  been  fed  for  a  long  time  on  pulp  their  calves  are  likely  to  come 
weak  and  be  troubled  with  scours.  Another  dairyman  of  less  experi- 
ence who  feeds  the  pulp  fresh  states  that  in  his  observation  it  has  no 
bad  effect  on  the  calves. 

A  herd  of  200  milch  cows  kept  near  a  beet-sugar  factory  about  40 
miles  south  of  San  Francisco  is  given  a  daily  ration  of  60  pounds  of 
pulp,  6  pounds  of  mixed  ground  grain,  and  a  little  hay.  The  cows 
were  seen  in  the  pjisture  and  appeared  to  be  in  good  health  and  flesh. 
The  milking  cows  averaged  almost  2  gallons  each  per  day.     Their 

*  The  average  analysis  of  diffusion  pulps  is  given  by  Mr.  G.  L.  Sj)encer  in  the  1898 
Yearbook,  as  follows: 

Moisture 89. 09 

Nitrogenous  matter 92 

Digestible  crarl)ohy(l rates 6. 52 

Indigestible  carl)ohydrates 1. 98 

Fat 09 

Mineral  matter 1. 40 

Total 100.00 
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milk  is  shipped  to  a  dealer  in  San  Francisco,  who  pays  12i  cents  per 
gallon  for  it  the  year  through  and  IJ  cents  per  gallon  for  railroad 
freight.  The  production  is  greatest  from  February  to  May.  Butter 
made  from  milk  of  this  herd,  for  experimental  export,  was  found  to 
have  exceedingly  good  body,  a  satisfactory  flavor,  and  an  apparently 
first-class  keeping  quality. 

On  a  ranch  near  Watsonville,  which  supplies  milk  to  a  cr<*ainery, 
pulp  has  been  used  a  few  months  each  year  for  the  past  eight  years. 
About  100  pounds  a  day  are  given  to  each  animal. 

It  is  the  general  opinion  that  pulp  causes  the  butter  to  be  hard. 

Sugar-heH  tops, — By  *'  beet  tops  "  is  meant  the  leaves  and  the  extreme 
top  parts  or  crowns  of  the  beets  cut  off  when  the  beets  are  being  piled 
ready  for  hauling.  They  are  available  during  the  harvesting  of  the 
crop,  which  lasts  about  three  months.  (See  PI.  11,  fig.  2.)  This  por- 
tion of  the  crop  has  some  fertilizing  value,  and  it  is  often  plowed  under 
on  that  account.  Indeed,  some  beet-sugar  companies  which  own  large 
tracts  of  land  forbid  the  removal  of  the  tops.  But  considerable  quan- 
tities of  l>eet  tops  are  fed  and  good  resiUts  are  claimed.  The  market 
value  of  this  feed  depends  almost  entirely  on  the  prices  of  other  feed- 
ing stuffs.  When  feeds  are  high,  tops  sell  for  $3.50  to  ^  per  acre  on 
the  ground;  this  year  (1899)  the  price  is  about  $2.60.  It  is  best  to 
allow  the  tops  to  wilt  two  or  three  days  l)efore  being  gathered  and 
fed.  They  arc  then  easily  handled  and  not  as  liable  to  physic  the 
cows  as  when  used  fresh.  If  they  become  crisp,  a  few  green  leaves 
are  mixed  with  them  before  feeding.  Unlike  the  pulp,  they  cause  the 
animals  to  desire  a  large  amount  of  water.  Many  farmers  feed  the 
tops  alone,  but  it  is  claimed  to  be  better  to  use  a  little  bran  with  them. 
fividcntly  they  are  satisfactory  to  the  cows,  as  little  else  is  eaten  when 
the  cows  are  turned  out  to  pasture.  Some  people  claim  that  beet  tops 
give  a  peculiar  flavor  to  the  butter,  but  only  a  few  made  this  criticism. 

One  dairyman  brouglit  liis  entire  herd  of  90  grade  Durham  and  Hol- 
stein  cows  from  his  own  ranch  to  a  beet  farm  where  he  had  bought  the 
privilege  of  asing  the  tops.  After  the  crop  has  l^en  gathered  he 
will  move  back  to  the  home  place.  At  the  date  of  the  visit  of  the 
writer  the  cows  had  been  fed  on  beet  tops  five  days  and  were  running 
on  wheat  stubble.  The  owner  stated  that  their  milk  yield  had  dou- 
bled in  that  short  time,  the  average  l>eing  almost  2  gallons  a  day. 
Before  the  removal,^hay  was  the  principal  feed.  This  man  makes  the 
butter  himself  and  sells  it  in  the  locul  market  at  highest  San  Fran- 
cisco prices.  It  is  always  hard  when  he  is  feeding  beet  tops.  A 
dairyman  who  feeds  ])eet  tops  two  or  three  months  each  year  states 
that  one  S(»ptem])er  he  sent  a  barrel  of  butter  made  from  beet-top  nulk 
to  a  mining  camp.  It  wjis  packed  in  rolls  and  covered  with  brine,  and 
.it  lasted  so  long,  remained  hard,  and  kept  so  well  under  unfavorable 
■conditions  that  it  attracted  nui(»h  attention,  and  orders  were  received 
'  *r  more  of  the  same  kind. 


Sul   l^o    ?4,  Bur«au  of  Animal  Irtdustfy. 


Plate  It. 


Rg.  1." Sugah-Beet-Pulp  Silo. 


1 


FiQ,  2.— Wilted  Beet  Tops  from  the  F»elo  ready  for  Feeding 
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CALIFORNIA   CREAMERIES 


There  nn>  about  ^jOO  t^reamerioH  in  California,  and,  judgin*!;  hy  the  few 
visited  and  what  was  rt!ported  of  nmny  other?^,  tbey  arc  well  equipped 
and  enpable  of  doinf(  otockI  work.  It  appears  that  they  are,  as  a  rule, 
protital)le  inve.stments.  The  eharge  for  making  butter  is  eommonly 
as  high  rm  3J^  eents  per  pound,  and  until  quite  reeently  ereanieries 
eharged  4^  eents.  One  establishiuent,  now  receiving  daily  ir),TOO 
pounds  of  milk  from  7t*  patrons  and  averaging  about  7  tons  of  butter 
jM^r  month,  has  t;een  in  operation  four  y^nirs,  and  during  that  time 
almost  !p5,iHH)  from  the  regular  earnings  have  Iw^en  invest<?d  in  pi^rma- 
nent  improvements,  besides  paying  good  dividends*  Inasnuieh  as  it 
took  some  time  to  grow  from  a  small  l>eginning,  this  is  a  go<Hl  record. 

As  a  rule,  the  ereameries  run  every  day  of  the  year.  The  output 
of  the  one  just  referred  U>j  which  is  in  an  alfalfa  district,  is  largest  in 
May,  being  8^  ton^  last  May;  in  April  ^s  ton«  were  made;  in  Novera- 
l>er  Ci^  tons;  and  in  Decemlier  54  tons,  the  smallest  monthly  output. 

In  equipment  the  creameries  are  quite  similar  to  those  in  the  East. 
Box  and  combined  churns,  separators,  vatxs,  in  fact,  practically  all  of 
the  apparatus,  is  from  the  East  One  plant,  receiving  in  SeptemV>er, 
14,0(M>  pounds  of  milk  a  day  and  the  cream  of  as  nuich  more  from  its 
two  skimming  stations,  uses  an  ice-making  machine  capaijle  of  pro- 
rhicing  3  tann  of  ice  in  a  day;  the  direct  expansion  system  is  used.  A 
large  tank  of  brine  is  suspended  near  the  top  of  the  butter  room,  and 
when  it  is  desired  to  shutdown  the  ice  machine  the  briuc  is  thoroughly 
cfK>led  and  it  keeps  the  tempi^raturtB  in  the  W(u*kroom  low  until  the 
machinery  is  again  starteck  This  creamery  had  the  honor  of  making 
anil  packing  in  I^-pomid  <'ans  8  tons  of  butter  for  the  l^.  8.  S.  (h'tf/on  lor 
her  famous  tri|>  around  the  Horn.  The  I  Hitter  was  made  in  the  usual 
way,  except  a  little  drier.  It  was  rf^ptn'ted  to  have  l:»een  good  to  the 
lai^t 


PAYMENT   FOR    MILK. 


The  method  of  payment  for  milk,  as  explained  at  two  coopt^mtive 
creameries,  is  ns  follows:  Composite  samples  of  each  patron's  milk  arc 
ttsstcd  by  tlie  Babcock  test  once  or  twice  every  month,  and  a  statement 
of  the  amount  of  milk  delivered  by  each  person  and  the  avemge  t*.\sts 
is  handed  to  the  secretary  early  in  the  following  month.  The  total 
amoimt  of  butter  made  and  any  deliveries  to  patrons  are  also  re{>orted 
at  the  same  time.  The  secretary  eomput*^s  tlu^  amount  of  fat  [wrought 
by  each  patron  and  the  total.  The  overrun  is  then  detcrminiHl  (and  it 
is  usuidly  foiuKl  to  be  aljout  10  per  cent).  The  fat  delivered  hy  the 
rlitferent  patrons  is  increased  in  the  proper  proportion  and  each  is  i^red- 
i(ed  with  the  delivery  of  a  certiiin  numlwr  of  pounds  of  butter.  The 
receipts  fi'om  -"^iles  of  Ixutter  made  during  the  month  are  reduced  by 
the  creamery  charge  for  making  (3  or  3i  cent*!  per  pound),  and  the  net 
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average  rate  to  be  paid  to  the  patrons  is  determined  by  dividing  the 
amount  of  money  remaining  after  this  reduction  by  the  number  of 
pounds  of  butter  delivered.  The  amount  due  each  patron  is  then 
found  by  multiplying  the  number  of  pounds  of  butter  credited  to  him 
by  the  average  rate.  Any  charges  for  butter  are  deducted,  and  checks 
for  the  balance  are  delivered  about  the  middle  of  the  month. 

The  method  may  be  illustrated  as  follows:  Suppose  a  creamery 
receives  in  June  30,000  pounds  of  milk  testing  3  per  cent  fat  from  A; 
40,000  pounds  of  3.4  per  cent  milk  from  B;  50,000  pounds  of  3.7  per 
cent  milk  from  C;  60,000  pounds  of  4  per  cent  milk  from  D,  and  the 
total  amount  of  butter  made  is  7,550  pounds.  The  operator  reports 
these  figures  to  the  secretary,  who  fills  them  in  the  first  two  columns 
of  a  blank  form,  as  shown  below;  the  remaining  mmibers  are  then 
calculated  from  them  and  the  data  received  from  the  sales  agent.  The 
work  is  sometimes  done  with  great  accuracy  ])y  carrying  the  decimals 
out  several  points,  so  that  eai'h  patron  always  receives  the  exact  num- 
ber of  cents  due  him.  Frequently  the  secretary  of  the  creamery 
slightly  increases  or  decreases  the  amount  to  be  distributed  by  chang- 
ing the  rate  of  payment  a  few  hundredths  of  a  cent  per  pound  so  as  to 
enable  him  to  use  round  numbers  in  his  calculations  instead  of  awk- 
ward figures.  The  difference  is  adjusted  the  following  month.  This 
system  of  l)or rowing  from  or  loaning  to  the  next  month  is  very  sen- 
sible. It  greatly  simplifies  the  secretary's  work  and,  at  the  most, 
makes  a  difference  of  only  a  few  cents  in  the  returns  to  the  various 
patrons,  and  these  small  amounts  are  not  taken  from  them  or  given  to 
them,  but  simply  ])orrowed  or  loaned  for  a  month. 


Smith  viUe  creamery.  — 

Slal(niu*iii 

for  Juney 

1899. 

I'atron. 

Milk  de- 
li vi-RHl. 

Average 
test. 

3 

3.4 
3.7 
4 

Fatdeliv- 
ennl. 

Equivalent 
in  butter. 

Amount 
due. 

Chai^ges. 

r2.oo 

C^CClM. 

A 

;»,ooo 

40,  (XK) 
no.  000 

co.ooo 

Pounds. 

900 

1,3(50 

1,850 

2,400 

PuNiuh. 
1,(M4 
1,577.6 
2,146 

2,7H4 

$229.68 
»47.07 
4?2.12 
612.48 

•227.68 

H 

347.07 

V. 

1.50 
5.50 

470.  (i2 

1) 

606.98 

Totiil 

ISO,  000 

<i  0,510 

/»7,551.G 

61,661.35 

9.00 

1,650.85 

a  Overniu  ]<;  jkt  cent. 


h  At  22  ccnt8. 


Fat  delivero<l 6.610 

Kiitter  made 7,661.6 

Overrun,  ITi  j»er  <*t'iit. 

j  :i.  (XM)     |Mmn<ls,  at  2.V)  eent.«» 

•J.  UK)     pounds,  at  25  oentH 

»^loK  J  '2. 0<X)     iKJUnds,  at  21.5  cent.s , 

j      551 .  n  iH)unds,  at  21.1  cents 


I  7.5.'il.r,  1.887.98 

7..V»l.f>  i>onn<ls,  at  25  eent.v ., 1.887. 90 

( :iiarK«'  for  niakintr,  W  eents  per  i>ound 220. 66 


Amount  due  imtrons,  7,551 .0  pounds  at  22  cents 1.661. 35 

When  then*  are  many  patrons  it  is  seen  that  the  nimiber  of  ealcula- 
is  very  large.    This  laborious  work  could  easily  be  lessened. 


Bifl.  No   34»  Bureau  of  Anima)  Industry. 
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FiQ.  2r-BuTTER  Chests  Awajting  to  b£  Packed. 


Bui    Nn    ?4.  6ur<.au  or  An  m«l  Industry. 


Fig.  1,— CuTTiN£3  Squares  of  BuTTeR. 
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is  more  economical  and  satisfactory  in  many  ways  to  use  cheap  bat 
neat  boxes  for  shipping,  which  do  not  have  to  be  returned,  than  to 
use  the  heavy  and  expensive  trunks  or  chests  that  were  so  common 
only  a  few  years  ago.  These  latter  are  continually  being  lost  and 
broken,  cause  annoyance  at  both  ends  of  the  line,  and  require  much 
labor  for  proper  cleaning  (and  this  is  too  often  neglected),  while  the 
cheaper  packages  have  not  these  objections. 

CHEESE   MAKING. 

California  dairymen  and  commission  men  are  willing  to  admit  that 
their  State  does  not  produce  much  cheese  suitable  for  export.  As  a 
rule  it  is  soft,  open,  and  moist,  and  must  be  used  soon  after  it  is  made. 


FiQ.  1.— Butter  packed  ready  for  abipuieut. 

The  trouble,  in  all  probability,  is  due  to  improper  methods  of  manu- 
facture, and  the  surest  method  of  remedying  the  matter  is  to  tea(*h  the 
science  of  cheese  making  and  the  systems  successfully  followed  el^- 
whcre.  If  such  instruction  were  oflFered  there  is  no  doubt  but  that 
those  interested  would  avail  themselves  of  it. 

Only  one  cheese  factory  was  visited — a  private  concern  on  a  ranch 
of  4,000  acres.  Here  the  milk  from  130  cows,  mostly  grade  Durhams, 
is  manufactured  into  ''Flats"  and  ''Young  Americas."  The  factory 
is  a  neat  little  one-story,  square,  brick  structure,  containing  a  curing 
room  on  the  main  floor  and  another  below  the  level  of  the  ground  for 
use  in  hot  weather.  It  is  well  equipped  for  making  a  fine  article  of 
cheese. 


CITY   MILK   SUPFIjY, 

As  in  many  other  partu  of  tbo  ooyntry,  the  hitsin^.s?^  of  supplying 
milk  to  (Julifornia  cnties  is  in  an  unsettled  8tate.  There  Is  a  Inek  of 
cooperation  lietween  milk  producers,  health  officers,  and  milk  eon- 
sumo  rs,  whi<'li  is  detrimental  alike  to  the  inti^ rests  of  those  who  have 
jrood  milk  for  sale  and  those  who  wish  to  purchase  it.  Metliorls 
adopted  by  public  officials  for  improving  the  milk  supply  sometimes 
result  in  more  harm  than  t^ood. 

Unclean  tlairies  have  l>een  so  widely  advertised  in  official  reports 
and  newspaper  article's  that  many  citi^^ens  think  well-conducted  dairies 
do  not  exist,  or,  if  they  do,  no  way  is  known  l»y  whidi  one  ran  be 
assured  of  getting  their  milk.  And  many  |Kn*sons  will  go  without 
milk  whenever  possible  nither  than  run  the  risk  of  getting  the  diin- 
gcrously  impure  article  which  they  an»  ccmvinced  is  very  common. 
ThiLH  the  scare  articles  have  the  eifect  of  n»dut*ing  the  prod uc tit ju  and 
use  of  impure  milk;  but  they  have  the  same  effect  also  on  the  use  of 
pure  milk.  It  is  unfortunate  that  thr*  cxceUent  featun^s  of  the  best 
dairies  are  not  given  as  nuich  prominence*  as  are  tlie  defe<'tive  features 
of  the  worst,  so  as  to  show  those  interested  that  good  milk  is  on  the 
market  as  well  as  liad,  A  pnictii^ahlc  plan  1  ly  whi(*h  this  rould  )h^  a<^(*o!n- 
phshed  could  easily  be  follow- ed,  greatly  to  the  lienetitof  all  (concerned* 

Although  only  a  few  dairies  were  visited,  it  was  readily  seen  that  at 
least  a  part  of  the  milk  going  into  Sat-ramento  arid  Sari  Fnincisco  is 
produced  with  great  care  and  can  be  relied  upon  as  a  safe  and  whole- 
some food.  As  ah'eady  suggested,  if  these  first-class  dairies  and 
others  like  thciu  i-oidd  l*e  brought  U>  the  attention  of  the  public  as 
fon^iblv  as  the  wTu^st  t3"pes,  a  decided  step  would  be  takeo  tow^ard  the 
improvement  of  the  general  city  suppl}^ 

DAIRY    KDUCATION.  ^^( 

In  striking  contrast  with  California's  chamcteristic  energy  in 
advancing  the  interests  of  many  of  her  industries  in  every  possible 
way,  the  oat*  method  of  promoting  dairying,  which  in  other  States 
is  considi*red  of  the  gn^atest  importance,  has  thus  far  been  ncglerte<l. 
The  State  is  doing  nothing  in  the  line  of  special  dairy  instruction,  and 
her  dairy  interests  are  suffering  in  consequence.  The  reason  may  be 
ihat  this  branch  of  agriculture  has  not  until  recently  Inx-ome  one  of 
the  innxjrtant  industries  of  the  Stiit^?,  and  those  having  power  to  assist 
in  its  promolii)n  have  not  vet  realized  its  great  pi^^pssi  bill  tics.  Etforts 
to  cstal>lish  a  State  dairy  school  have  l»een  made,  but  without  success. 
It  was  a  subject  of  discussion  at  the  dairymen^s  convention,  and  its 
friirads  will  (**intinuc  tn  agitate  it,  hoping  that  a  school  will  be  (ipr*ned 
in  till?  near  future. 

The  necessity  for  such  a  school  is  readily  seen.     In  the  past  few 
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years  there  have  been  many  improvements  and  changes  in  dairy  opera- 
tions, and  the  improvements  and  changes  still  continue.  Butter  and 
cheese  makers  who  now  follow  comparatively  recent  but  really  out-of- 
date  methods  are  working  at  a  great  disadvantage.  New  forms  of 
machinery  are  constantly  being  introduced,  methods  of  manufacture 
are  being  perfected,  market  requirements  are  becoming  more  strict, 
and  competition  is  growing  more  keen.  In  order  to  keep  up  with 
competitors  at  home  and  abroad  it  has  been  necessary  to  provide  for 
giving  instruction  in  the  latest  dairy  methods,  and  special  schools  have 
been  established  in  all  the  leading  dairy  States  to  meet  this  urgent 
need.  It  has  been  found  best  to  connect  them  with  State  agricultural 
colleges,  making  use,  so  far  as  possible,  of  the  latter's  equipment. 

In  a  few  States  splendid  buildings  have  been  erected  for  the  exclu- 
sive use  of  the  dairy  schook.  In  other  dairy  States,  where  there  is 
less  call  for  instruction,  there  is  less  pretentious  equipment,  but  the 
training  offered  is  none  the  less  complete.  At  Cornell  University, 
New  York,  there  is  a  building,  erected  and  equipped  at  a  cost  of 
$50,000,  devoted  exclusively  to  dairy  instruction,  and  every  year  about 
seventy-five  men  are  given  a  three  months'  course  of  lectures  in  breed- 
ing and  feeding  of  dairy  cattle  and  the  manufacture  of  butter  and 
cheese  and  practical  work  in  a  model  creamery  and  cheese  fa<5tory. 
At  the  State  experiment  station  of  the  same  State  a  $40,000  building 
has  recently  been  erected  to  be  used  chiefly  as  a  laboratory  for  stud^'- 
ing  dairy  problems  for  the  benefit  of  the  dairy  interests  of  the  State. 
At  Madison,  Wis.,  there  is  another  dairy  school  building,  which  cost 
about  $40,000  and  where  more  than  a  hundred  dairy  students  are 
trained  every  winter.  The  wonderful  growth  of  dairying  in  that 
State  is  attributed  largely  to  the  influence  of  the  dairy  school,  grad- 
uates of  which  can  be  found  in  charge  of  successful  cheese  factories 
and  creameries  in  almost  every  county.  The  dairy  school  at  Ames, 
Iowa,  is  conducted  in  connection  with  a  large  creamery.  Students 
are  in  attendance  at  all  times  of  the  year.  Special  sixteen-wceks' 
courses  are  given  to  beginners  and  a  four- weeks'  winter  course  is  con- 
ducted each  winter  for  experienced  butter  makers.  Over  100  students 
are  instructed  every  yeav.  The  cost  of  maintaining  the  school  is  less 
than  $3,000  per  year,  and  a  part  of  this  is  earned  by  the  creamery. 
This  school  and  others  have  furnished  experienced  butter  and  cheese 
makers  to  California.  The  other  leading  dairy  States  are  also  well 
equipped  for  giving  instruction.  Quite  recently  the  legislature  of 
Kansas  appropriated  $34,000  for  building  and  equipping  a  dairj' school 
in  that  State. 

Special  instruction  in  dairying  is  offered  at  more  or  less  well-equipped 
schools  in  thirty-one  States.  California  is  the  only  one  in  which  the 
industry  is  at  all  prominent  that  is  not  on  the  list.  The  need  of  a 
dairy  school  in  Calif  orma  is  very  apparent.     The  annual  reports  of  the 
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State  board  of  trade  show  the  importance  of  the  dairy  industry  as 
compared  to  others.  The  value  of  California  dairy  products  is  equal 
to  two-thirds  the  value  of  her  gold  output,  and  far  exceeds  the  value 
of  any  other  mineral  product.  The  dairy  products  are  worth  almost 
half  as  much  as  the  wheat  crop  and  about  half  as  much  as  the  combined 
crops  of  all  kinds  of  fruit.  The  receipts  from  sales  of  butter, 
cheese,  cream,  and  milk  amount  to  nearly  double  the  annual  expendi- 
tures for  the  support  of  the  public  schook.  According  to  the  last 
census  California  ranks  in  dairying  with  other  States  as  follows:  Seven- 
teenth in  total  number  of  cows;  seventeenth  in  total  butter  prod- 
uct; ninth  in  total  cheese  product.  Yet  thirty-one  States  are  ahead 
of  her  in  encouraging  and  promoting  dairying  by  offering  special 
dairy  instruction.  It  is  seen  that  the  dairy  interests  of  many  of  them 
are  smaller  than  those  of  California,  both  in  toto  and  in  comparison 
with  other  industries. 

It  is  said  to  be  a  diflScult  matter  to  find  capable  opemtors  of  butter 
and  cheese  factories;  and  the  same  is  true  of  helpers,  even  though 
these  latter  receive  higher  wages  than  farm  laborers.  As  stated  above, 
some  well-trained  factory  operators  have  gone  to  California  from 
other  States.  In  addition  to  these  there  are  some,  of  course,  who  have 
been  successful  in  picking  up  their  business  at  home  and  a  few  who 
have  gone  East  for  their  dairy  training  and  then  returned  to  the  State. 
But  the  majority  of  the  butter  «nd  cheese  makers  of  any  large  State 
will  not  be  as  well  trained  in  their  professions  as  they  should  be  for 
the  good  of  their  work  until  a  dairy  school  is  maintained  in  that  State 
and  they  shall  have  availed  themselves  of  its  advantages.  This  applies 
with  special  force  to  California,  because  it  is  so  far  from  other  leading 
dairy  States  and  the  expensive  journey  to  their  schools  will  prevent 
many  from  going  away  for  dairy  training  who  might  do  so  if  the 
distances  were  shorter. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agbicui.turb, 

Bureau  of  Animal  Industry, 
Washington^  D.  C,  July  9,  1900. 
Sir:  I  have  the  honor  to  transmit  herewith  a  report  on  rabies 
which  was  prepared  by  the  committee  on  public  health  of  the  Medical 
Society  of  the  District  of  Columbia  and  unanimously  adopted  by  that 
society  on  June  13,  1900,  and  as  this  disease  has  for  several  months 
existed  among  the  animals  of  the  District  of  Columbia  and  vicinity  I 
recommend  its  publication  as  Bulletin  No.  25  of  this  Bureau. 
Respectfully, 

D.  E.  Salmon, 
Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agricull/wre. 
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RABIES. 


REPORT  OF  THE  COMMITTEE  ON  PUBLIC  HEALTH  OF  THE  MEDIl^AL 
SOCIETY  OF  THE  DLSTRICT  OF  COLUMBIA. 

GENERAL    STATEMENT. 

At  the  meeting  of  tho  Medical  Society  of  the  District  of  Columbia, 
held  April  11,  1900,  the  following  preambles  and  resolution  were 
adopted: 

Whereaa  legislation  concerning  hydropliobiii  r*^  contemplat^^d  by  Con^res?»;  and 

Whereas  confSicting  anil  even  incorrect  \ie\VH  om  lu  tlic  reality  and  nature  i>f  the 
dieeaae  have  been  expreast^i;  and 

Whereas  thia  society,  nnder  the  drcuiiifitanc5«?^  »lionld  j^lare  itw'lf  ntM>ii  rei unl 
regftiding  the  tnie  aUvUm  t^f  the  diseaae^ 

Remhed^  That  tho  matter  be  referred  to  the  cooimitttx*  t>n  iniblie  liealth  for  Huch 
action  aa  it  may  deem  proper. 

In  compliance  with  thin  action  of  the  society  the  committee  on  pub- 
lic health,  after  having  .somewhat  carefully  reviewed  the  Utemture 
of  the  Hubjectj  giving  due  consideration  to  the  facts  and  argnments 
preHcnted  pro  and  con,  preneiited  thi.s  report: 

In  view  of  the  fact  that  this  report  is  intended,  as  stated  in  the  pre- 
amble^ to  l)e  an  expression  of  the  views  of  the  scK-iety  upon  the  subject 
under  eonsidemtion,  it  is  deemed  udvisal>le  to  present,  in  a  supplement 
to  the  report  proper,  additional  facts  and  stat^^nients  gathered  from 
the  literature  y|xm  tho  subject,  which  tend  to  further  strengthen  and 
justify  the  conclusions  drawn.  However,  it  is  not  to  be  inferred  that 
the  members  of  the  society  need  atiy  arguments  to  convince  them  of 
the  reality  of  rabie^^  or  that  the  committee  can  further  enlighten  them 
concerning  the  disease,  for  they  are,  pn'suniably,  as  well,  if  not  better, 
informed  upon  the  sul*jeet  thiui  are  the  members  of  the  committee. 
Nor  i«  this  report  intended  to  meet  the  objections  of  those  who  I'efuae 
to  accept  the  liiological  test  and  who  at  the  same  time  can  not  or  will 
not  believe  tho  testimony,  such  as  that  here  presented,  of  competent 
witnesses.  Such  persons  could  not  be  convinced — that  is,  if  they  are 
sinceiT— by  seeing  a  case,  even;  simply  because,  having  no  other  cases 
for  comparison,  there  would  be  no  means  of  verihcation. 

Of  the  reality  of  the  existence  of  nibies,  or  hydrophobia,  both  among 
man  and  animals,  no  reasoning  or  reasonable  persons  who  wilt  take 
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the  trouble  to  investigate  can  for  one  moment  entertain  a  doubt;  and 
until  such  an  investigation  has  been  made  no  one  has  any  right  to 
make  a  positive  assertion.  That  many  persons,  including  physicians 
and  other  men  of  prominence,  have  never  seen  a  case  (although  it  may 
indicate  the  comparative  inf requency  of  the  disease,  particularly  in 
man)  is  no  argument  whatever  against  its  existence.  The  same  might 
be  said  in  regard  to  a  number  of  other  diseases  concerning  which  a 
doubt  has  never  been  expressed,  or  of  the  existence  of  a  disease  in  a 
foreign  country  or  city,  for  example. 

In  the  index  catalogue  of  the  Surgeon-General's  Office  there  are  31 
pages,  besides  a  large  drawer  filled  with  cards,  devoted  to  titles  of 
articles  upon  hydrophobia  or  to  reports  of  cases  that  have  occurred  in 
nearly  all  parts  of  the  world.  These  reports  come  mainly  from  per- 
fectly reliable  sources,  and  the  articles,  at  least  most  of  them,  are  by 
men  of  recognized  authority,  who  believe  in  the  reality  of  the  disease 
and  have  had  more  or  less  experience  with  it. 

The  very  eminent  cx)mmission,  consisting  of  Sir  James  Paget,  presi- 
dent; Dr.  Lauder  Brunton,  Dr.  G.  F.  Fleming,  president  Veterinary 
College  of  London;  Sir  Joseph  Leister,  Bart. ;  Dr.  Richard  Quain, 
Sir  Henry  Roscoe,  Prof.  Burdon  Sanderson,  and  Prof.  Victor  Hors- 
ley,  appointed  by  the  House  of  Commons  of  England  in  1896  to  inves- 
tigate the  new  treatment  for  rabies  as  conducted  by  Pasteur,  after 
a  most  searching  and  painstaking  inquiry  reached  the  conclusion  that 
M.  Pasteur  had  discovered  a  preventive  method  for  rabies  similar  to 
that  of  vaccination  for  variola.  Is  it  to  be  presumed  that  these  gen- 
tlemen would  have  made  this  statement  had  they  not  believed  in  the 
existence  of  the  disease?  The  select  coumiittee  of  the  House  of  Lords 
appointed  at  a  more  recent  date  to  examine  into  the  subject  of  rabies 
among  dogs  sought  and  obtained  the  testimony  of  the  most  eminent 
authority  of  England  upon  the  subject.  This  testimony  alone,  which 
is  recorded  in  a  book  of  302  pages,  is  more  than  sufficient  to  establish 
the  reality  of  rabies.  Dr.  Cabot,  of  the  board  of  health  of  New  York 
City,  says  he  has  heard  from  a  number  of  prominent  medical  men, 
and  none  of  them  doubt  the  existence  of  the  disease.  He  says  the 
representative  men  in  this  country  and  in  Europe — the  men  who  do 
the  thinking  and  teaching — recognize  the  importance  of  the  subject. 
Dr.  Welsh,  of  Johns  Hopkins,  says  he  believes  most  cases  diagnosed 
as  rabies  by  reputable  physicians  are  rabies. 

Moreover,  rabies  is  an  acute  specific  disease  due  to  a  specific  cause, 
a  virus — almost  certainly  a  living  germ  or  elaborated  by  a  living 
germ — that  is  transmitted  by  inoculation  only.  This  process,  when 
it  is  accomplished,  is  brought  about  almost  without  exception  by  an 
animal  which  is  suffering  from  the  disease  conveying  to  the  wound 
inflicted  by  his  teeth,  either  upon  another  animal  or  upon  man,  saliva 
JBfhich  contains  the  virus.     Of  course,  reference  is  not  made  here  to 
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Tiihoratorj  methods  hy  which  the  disense  is  proimgated  experimentally 
bv  artificial  intx: illation, 

'J'he  i^trikiug  8imilarit}%  if  not  exaet  identity,  of  symptoms  (and  this 
anyone  who  reads  the  eases  on  record  will  observe)  in  man  and  ani- 
mals, widely  separated  both  as  to  time  and  place,  can  \m  explained  io 
no  other  way  than  upon  the  assumption  that  the  disease  is  due  to  a 
siXH*rfic  (iiiise;  afid  the  fact  that  the  dise^use  has  lK*en  tmnsmitted  from 
animal  ti>  animaU  month  after  month,  year  after  year,  from  the  very 
beginning,  without  decreasing  in  virulence,  can  not  Im  accounted  for 
unless  it  is  admitted  that  the  virus  is  a  living  geniL  FurtheniioFe, 
the  virus  has  been  found  to  exist  in  the  salivary  glands,  the  saliva,  the 
mammaiy  glands  and  the  milk,  imnereas,  lachrymal  glands,  and  supra- 
renals,  whilt-^  it,<  absence  is  noted  in  the  liver,  spleen,  kidneys,  urine, 
blood,  and  the  bulk  of  the  tissues;  and,  indeed,  Memmo,  of  Rome,  fur- 
ni.shes  strong  proof,  asseiling  almtjst  positively,  that  he  has  found  the 
genu.  Ho  believoa  that  Foil,  Kevottu,  Fernin,  and  !Spin4dln  have  seen 
the  same  germ  also,*  Besides,  Noc^ard  and  Paul  Best  showed  a  num- 
t>er  of  years  ago  that  saliva  tiltered  through  plaster  lost  its  virulence; 
that  is,  that  the  virus  was  left  on  the  planter,  and  therefore  most 
probal>ly  a  germ. 

The  assertion  that  the  disease  is  transnnttcd  almost  always  by  the 
bite  of  a  rabid  animal  is  l>ased  upon  the  facts  in  the  case  as  testified 
to  by  any  nmnljer  of  competent  witnesses;  and  the  assertion  that  it  is 
tmnsmitted  only  by  inoculation  is  based  upon  a  knowledge,  in  ^mrt 
inferred  from  analogy,  of  the  nature  of  the  virus,  direct  experiment^ 
and  the  a})sence  of  any  proof  or  possibility  of  proof  to  the  contrary. 

The  claim  occasionally  made  by  some  that  ungnititied  sexual  desire, 
long  deprivation  of  food  or  drink,  exposure  to  the  intense  heat  of  the 
sun,  particidarly  during  July  and  August,  chaining  or  muzzling  contin- 
uously, will  produce  the  disease  in  the  dog  or  other  animal  has  never 
been  substantiated  and  is  contrary  to  tlie  facts  in  the  case.  Dogs  have 
been  made  to  undergo  all  these  cruelties  now  and  then  by  perhaps 
overzealous  investigators,  but  alwiiys  with  negative  result*^.  Such  a 
claim,  under  the  circumstances,  is  tant^imount  to  the  claim  also  some- 
times iidvauced  that  the  disea^ie  originates  spontaneously  or  is  pro- 
duced de  novo,  which,  like  the  charge  that  Pasteur  has  produced  a 
new  disease  by  his  method  of  preventing  hydrophobia,  was  proven  by 
Pasteur  himself  to  be  impossible  when  he,  in  1860,  by  his  long  since 
world-renowned  experiment  tiefore  the  Academy  of  Sciences  of  Paris, 
exploded  the  theory  of  spontaneous  generation.*  The  original  jar 
containing  the  sterilized  material,  still  with  no  signs  of  life,  is  yet  to 
be  seen  at  the  Academy.     It  may  as  well  be  claimed  that  an  artificial 

^  Joaraal  of  jimerican  Medical  AaeociatLoii,  vol.  32,  p.  327.    Hereafter  referred  to 
simply  iwJrmrtml. 
'Journal,  vol,  26,  p.  687. 
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egg  can  hatch,  or  that  a  hen's  egg  can  produce  anything  else  but  a 
chick,  as  to  the  claim  that  rabies  can  originate  de  novo  or  can  be 
developed  in  any  other  way  than  from  the  specific  virus  of  the  disease. 
Surgeon-General  Sternberg  says  that  if  there  is  anything  definitely 
settled  in  medical  science  it  is  that  rabies  is  an  infective  disease  whidi 
is  transmitted  from  animal  to  animal  and  from  animal  to  noian. 

It  is  the  laboratory  method  and  the  Pasteur  treatment,  however, 
that  furnish  the  absolute  proof  of  the  inoculability  and  specific  nature 
of  hydrophobia.  Dr.  Kjerle,  of  the  Pasteur  Institute,  Baltimore,  says 
that  daily  throughout  the  civilized  world  institutions  administer  the 
Pasteur  treatment,  demonstrating  that  rabies  is  a  specific  infectious 
neurosis,  and  that  no  other  disease  is  capable  of  producing  identical 
signs  and  symptoms.  He  further  says  that  rabies  is  capable  of 
unlimited  propagation  by  experimentation.  In  such  experimentation 
the  inoculating  material  preferred  is  a  portion  of  the  floor  of  the 
fourth  ventricle;  and  that  by  this  method  the  Institute  of  Paris,  start- 
ing with  the  medulla  of  a  cow  that  had  rabies  from  the  bite  of  a  rabid 
dog,  has  passed  the  disease  from  rabbit  to  rabbit  until  the  four  hun- 
dred and  eightieth  remove  has  been  reached.  Two  rabbits  have  been 
trephined  each  time,  making  960  rabbits  that  have  taken  the  disease. 
Dr.  Kierle  himself,  from  the  medulla  of  a  cow  that  had  rabies  from 
the  bite  of  a  dog,  has  reached  the  one  himdred  and  twenty-eighth 
remove,  and  has  meanwhile  given  the  disease  to  738  rabbits.  Using 
the  medulla  of  a  rabid  horse,  he  has  passed  the  disease  from  rabbit  to 
rabbit  until  the  tenth  remove  has  been  reached;  and  three  times  he 
has  produced  the  disease  in  rabbits  ^  from  the  virus  from  the  human 
subject. 

If  these  facts  are  admitted — and  there  is  every  reason  why  they 
should  be — and  if  it  is  also  admitted  that  the  Pasteur  preventive  treat- 
ment has  saved  even  one  life,  either  in  animal  or  man — and  we  believe 
the  facts  collected  in  the  supplement  prove  that  it  has  saved  himdreds, 
if  not  thousands — then  all  the  claims  made  in  this  report  as  to  the 
nature  and  reality  of  the  disease  have  been  wholly  substantiated,  for 
upon  no  other  possible  assumption  could  the  facts  and  treatment  be 
explained. 

HISTORY  AND  PBEVALENCE. 

Rabies  has  been  known  from  very  early  times.  Celsus  described  it, 
and  a  thoroughly  accurate  account  of  it  appeared  in  an  ancient  Hindu 
work,  probably  ten  thousand  years  ago.  It  existed  all  tiirough  the 
middle  ages,  and  has  prevailed  and  now  prevails  in  nearly  every 
country  in  the  world,  Lapland,  Australia,  and  islands  in  the  Ftoifio 
being  possible  exceptions.  There  are  some  sections  where  the  disease 
prevails  all  the  time;  others,  where  it  is  unknown,  although  it  is  likely 

» New  York  Med.  Reconi,  Feb.  19, 1898,  p.  258. 
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to  bo  introduced  at  any  time  unless  the  most  vigorous  quamntine  is 
enforced  against  it.  In  locations  where  it  has  existed  it  may  nearly  or 
entirely  disappear,  only  to  break  out  afresh  and  perhaps  become  epi- 
zootic owing  to  its  fresh  introduction  by  some  stray  or  importiKl  dog. 
It  exists?  at  all  seasons  of  the  ye^ir.  Of  2,520  cases,  there  occurred  704 
in  the  spring,  621  in  the  summer,  608  in  the  autumn,  and  587  in  winter. 
(Johnson's  "Cyclopedia. ) 

There  are  good  and  sufficient  reasons  for  believing  that  rabies  has 
prevailed  in  this  District,  at  least  at  times,  for  many  years^  and  positive 
proof  that  it  has  done  so  eac^h  year  since  and  including  18^5;  for  the 
Bureau  of  Animal  Industry  demonstrated  by  the  liiologicul  test  it« 
existence  in  1896  in  2  cases,  in  1896  in  5  tuses,  in  1897  in  3  crises,  in 
1898  in  7  cases,  in  1899  in  19  c^es,  and  in  1900  (to  March  31)  in  15 
cases.* 

The  following  letter  from  the  bealth  officer  of  the  District  of 
Columbia  adds  information  as  to  the  existence  and  prevalence  of  the 
disease  heretofore: 

Hralth  Dkpabtmknt,  District  op  Columbia, 

Wtuhmgton,  May  10,  1900, 

Dkar  Doctdb:  Ah  examination  of  the  records  of  this  department  ahows  that  since 
August  1^  1S74,  there  have  been  7  deaths  of  human  beings  from  hydrophobia,  in 
this  Difltriet,  aa  folloWH: 

Record  5^0.14140:  On  December  19,  1877.  William  F.  P.,  wMt4*,  17  years  old.  a 
butcher  by  trade,  died  on  tlie  heights  of  Get^rgetowu  from  hydrophobift,  the  result  of 
a  dog  bite,  after  three  days'  illneas;  he  was  attende<l  bv  Dr/ Louis  W,  Ritchie. 

Record  No.  26751:  011" December  7.  1880,  John  T.  b.,a  white  bov%  8  years  old, 
died  on  G  street,  between  Twenty-third  and  Twentv-fomrth  i*treets  NW.,  from  hydro- 
phobia,  after  three  days'  lUneBS;  he  was  attended  by  Dr.  William  WarcL 

Record  No.  87001):  On  November  3,  181*2,  Charles  H.,  colore<l,  27  years  old,  a 
laborer  by  occupation,  died  at  G20  Third  street  SW.,  after  four  days'  illness,  under 
the  professional  care  of  Dr.  Phillip  B.  Brooks.  The  i>atient  had  be«n  bitt4en  by  a 
dog,  but  the  c^aufc^e  of  ^leath  wfis  cemfie<l  to  em  cerebml  tongefftion,  with  a  memoran- 
dum, however,  to  the  effect  that  ho  was  supposwl  to  have  die<l  with  rabies.  A 
biological  test  waa  roade  Ijy  Dr.  Kinvoun,  wnifli  Dr.  Prewley  €.  Hunt,  who  was 
interested  in  the  case,  informs  me,  showed  conclusively  thiit  the  |)atieiit  tfufferetl 
from  hydroi^hobia. 

Reoiird  No.i^H411:  On  September  25, 1894,  John  F.  N,,  white,  12  years  old,  died  at 
1355  K  street  BE.,  iton\  hvdrophobia,  after  three  and  one-balf  daya*  illncas;  he  was 
attended  bv  Dr,  Dtto  W.  'Rchelkflohn. 

Record  I^o.  99183:  On  November  14, 18m,  Viiiginia  G.  M.,  white,  3  years  old,  died 
at  2915  Dumbarton  averuie  NW,,from  hydmj>hubk,  after  three  days*  illneca;  she 
waj?  ftttendi^l  by  Dr.  Clifton  ^fay field.* 

Record  No.  104454:  On  October  13,  1895,  Bridget  S.,  white,  54  ye^rH  old,  died  at 
224  L  street  NW.,  from  hydrophobia,  after  four  days'  illneea*  She  was  att4inded  by 
Dr.  A.  Behrend.* 

liecorfJ  No.  114571:  On  July  21,  1897,  Charlea  E.  S.,  whit6,  18  yeArs  old,  a  tinner 
by  trafle,  die*i  at  401  fkmih  Capitol  street  from  hydrophobia,  alter  three  ilays*  ill* 
neea     He  was  attended  by  Dr.  il.  F.  Th(»mi>i»(:m» 

The  record  cif  the  aises  of  rabies  which  liave  f>ccurred  among  dom<^tic  animals 
does  not  extend  back  of  1895.     During  that  year  there  were  3  cases j  in  1896,  2;  in 

*  Bu.  An.  Ind.  Circ.  No.  30,  p,  a 

'Caae  puWishod  in  Va.  Med.  Monthly,  Richmond,  1894-05,  vol  XXI,  pp.  1078  to 
1085. 
■Case  published  in  Jour.  Pract  Me<l. ,  New  York.  1896-96,  vol.  VI,  pp.  242-244. 
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1897,  3;  in  1898,  3;  in  1899,  17;  in  1900,  up  to  the  present  time,  18.  These  numbera 
do  not  include  any  cases  that  were  merely  suspected,  even  though  the  clinical  symp- 
toms were  reasonably  well  marked,  except  those  in  which  the  diagnosis  has  been 
confirmed  by  biological  tests  made  by  the  Bureau  of  Animal  Industry  of  the  United 
States  Department  of  Agriculture.  Ten  suspected  cases  are  now  under  investigation 
by  that  Bureau. 

If  there  be  any  further  information  which  I  can  furnish,  I  shall  be  pleased  to 
do  so. 

Yours,  very  truly,  Wm.  C.  Woodwakd,  M.  D., 

Health  Officer. 
Dr.  J.  W.  Chappell, 

Chairman  OommiUee  on  Public  HeaUhy  «to.,  TamaUytown^  D.  C 

SYMPTOMS. 

As  the  symptoms  of  rabies  have  been  frequently  described  and  can 
be  found  in  any  text-book  upon  such  subjects,  they  will  be  referred 
to  here  but  briefly.  The  symptoms  which  correspond  with,  and  are 
characteristic  of,  the  three  stages  of  the  disease  are — 

Firsts  the  prodromal  symptoms. 

Second^  the  furious  symptoms,  or  those  of  the  attack  proper. 

Thvrd^  the  paralytic  symptoms,  or  those  of  the  final  stage. 

If  the  symptoms  of  the  second  stage  are  absent  or  so  slight  as  to 
escape  notice,  particularly  if  the  first  stage  also  is  absent  or  of  short 
duration,  there  exists  what  is  known  as  the  paralytic  form  of  the 
disease.  This  may  occur  occasionally  in  man  as  well  as  animals,  and 
is  the  form  of  the  disease  with  which  rabbits  are  usually  affected. 

In  man  the  prodromal  symptoms  are  indisposition^  dread,  and  sleep- 
lessness. The  attack  is  ushered  in  generally  by  dyspnoea  and  a  diffi- 
culty in  swallowing.  This  difficulty  in  swallowing,  particularly 
liquids,  which  is  due  to  spasm  of  the  muscles  of  the  pharynx,  rapidly 
increases.  The  spasms  soon  extend  so  as  to  involve  first  the  muscles 
of  the  neck,  and  later  those  of  the  trunk  and  limbs.  Any  attempt  at 
swallowing  at  this  stage,  or  even  the  sight  or  sound  of  liquids,  not- 
withstanding the  patient's  thirst  is  intense,  is  sufficient  to  bring  on  the 
most  violent  and  distressing  attacks  of  general  convulsions.  It  is  this 
peculiar  and  characteristic  phase  of  the  disease  that  has  given  rise  to 
the  term  hydrophobia.  The  special  senses  become  very  acute,  par- 
ticularly those  of  hearing  and  cutaneous  sensations,  so  that  sounds  and 
currents  of  air  are  sufficient  to  bring  on  the  convulsive  attacks.  Stages 
of  furious  excitement  or  actual  mania  occur.  Fever  often  reaches 
103°  to  104°  F.  Death  may  occur  during  this  stage  from  asphyxia, 
from  involvement  of  the  diaphragm  and  other  muscles  of  respiration; 
but  more  often  the  attack  passes  into  the  third  stage,  characterized  by 
progressive  weakness,  and  paralysis  of  the  muscles  of  the  limbs  and 
trunk,  death  taking  place  by  cessation  of  respiration.  The  duration 
of  the  disease  is  usually  from  two  to  five  days.  Those  who  have  wit- 
nessed this  form  of  the  disease  in  man  have  characterized  it  as  being 


of  the  most  tcrriblo  naturo,  iind  tht^  sufferinjjs  of  the  patient  as  being 
beyond  description.  He,  howevci\  neither  barks  like  a  dog  nor  bites 
or  otherwise  attaeks  those  aliout  him.  A  change  in  disjx^sition,  par- 
ticularly by  seeking  seclusion  and  nmnifcsting  yigns  of  irritation  upon 
being  disturbed  either  by  other  dogs  or  l>y  pernons,  particularly  his 
mastGr^  i^  cbardcteristic  of  the  first  stage  of  the  diseasf*  uf  the  dog; 

In  the  second  stage  the  dog's  voice  becomes  affected,  owing  to  incip- 
ient pamlysis  of  the  nuiscles  of  the  lar3"nx,  and  his  bark  or  bowl  is 
said  by  tbo.se  familiar  with  this  symptom  to  be  almost  pathognomonic. 
ffis  irritability  increases,  and  he  ha^s  spells,  apparently  uncontrollable, 
during  which  he  attacks  surrounding  objects— chairs,  car]>et,  bis  ken- 
nel, etc.  These  spells  becoming  more  fre<pient,  he  wanders  away 
from  home,  attacking  persons  as  well  as  animals  if  they  chance  to 
cross  bis  path,  and,  if  he  is  naturally  a  vicious  dog,  he  will  go  out  of 
his  way  to  do  so.  Often,  too,  he  will  chew  np  and  swaUow  sticks, 
stones,  pieces  of  coal,  etc,  Contmry  to  what  is  usually  supposed  by 
uninforDied  persons,  he  is  not  afniid  of  water,  but  will  even  plunge  into 
streams,  and  in  order  to  quench  his  intense  thirst  will  make  dcsperato 
efforts  to  gulp  down  the  liquid,  but  which  he  has  great  ditJiculty  in 
swallowing,  owing  to  incipient  paralysis  of  the  nuiscles  of  the  throat 
and  lower  jaw.  If  he  is  not  killed,  he  usually  returns  [jome.  The 
paralysis  rapidly  extends  to  the  muscles  of  the  lower  limbs  and  trunk, 
iuTolving  those  of  respiration,  and  he  dies.  The  usual  duration  of 
the  diseast^  is  from  four  tt>  tive  days,  but  may  in  very  rare  cases  be 
prolonged  to  ten  days. 

The  wolf,  fox,  and  indeed  most  wild  beiLsts  when  alTected  with  the 
disease  become  very  audacious,  take  to  the  fields  and  roads  and  will 
savagely  attack  men,  horses,  and  cattle  whenever  they  can  find  them* 
They  usually  fly  at  the  exposed  parts  of  the  body — the  hands  and 
face;  and  for  this  reason  their  bites  are  more  frequently  followed  by 
fatal  results.  In  the  cat  the  tiger-like  ferocity  predominates,  and  in 
her  attacks  she  flies  at  the  face  and  hands.  The  disease  is  sufliciently 
cbaracterized  in  the  raldiit  by  the  fact  that,  while  the  hind  legs  are 
perfectly  helpless,  being  paralyzed,  it  is  able  to  dmg  itself  around  by 
the  fore  legs;  the  general  health  remains  unimpaired  and  the  appetite 
unaflTected,  The  duration  of  the  disease  in  the  rabbit  is  from  four  to 
five  days. 

PERIOD   OF   INCUBATION. 

The  period  of  incubation  is  a  variable  one,  depending,  Pa^steur  says, 
not  upon  any  difference  in  virulence  of  the  virus,  but  ujx^n  the  quan- 
tity absorljed.  Hence  it  must  also  depend  upon  the  character,  situa- 
tion, number,  and  severity  of  the  bites;  and  this  has  been  found  to  bo 
the  case,  lis  duration  in  man  has  been  variously  fixed  at  from  18,  20* 
40,  and  (50  days  to  3,  3^  12»  and  24  months,  and  even  longer. 
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The  practical  point  is  that  it  is  usually  of  sufficient  duration  to 
allow  the  bitten  person  time  to  take  the  Pasteur  treatment  before  the 
development  of  symptoms  and  of  sufficiently  indefinite  duration  to 
keep  him  in  a  state  of  anxiety  long  after  all  probable  danger  is  passed. 

DIAGNOSIS. 

The  symptoms  of  the  disease  in  both  animals  and  man  are  usually 
sufficiently  characteristic  to  distinguish  them.  But  a  positive  diagnosis 
can  not  be  made  without  the  laboratory  test — that  is,  by  inoculating 
rabbits  or  other  animals  with  extract  of  the  spinal  cord  of  the  person  or 
animal  supposed  to  have  died  of  the  disease.  There  are  no  sufficiently 
characteristic  post-mortem  appearances.  For  these  reasons  no  one  has 
any  more  right  to  positively  pronounce  a  certain  case  followed  by 
death  as  a  spurious  form  of  the  disease  than  he  has  to  pronounce  every 
suspicious  case  genuine.     Mistakes  have  occurred  on  both  sides. 

Drs.  Head  and  Wilson,  of  the  University  of  Minnesota,  report  a 
death  which  was  supposed  at  first  to  be  due  to  hydrophobia  following 
the  bite  of  a  dog;  but  a  post-mortem  examination  of  the  ventricular 
fluid  and  portions  of  the  central  nervous  system  revealed  the  presence 
of  the  diphtheria  bacilli.  Their  presence  was  also  determined  by 
inoculation  tests.  The  fact  should  be  noted,  however,  that  the  patient 
lived  14  days  after  being  taken  ill,  which  was  almost  evidence  enough 
itself  to  exclude  hydrophobia.* 

Record  No.  87009  of  the  health  office  of  the  District  of  Columbia, 
and  referred  to  elsewhere  in  this  report,  is  the  record  of  a  death  certi- 
fied to  as  one  from  cerebral  congestion,  but  a  biological  test  proved  it 
to  be  a  death  from  hydrophobia. 

As  the  symptoms  of  the  disease  are  to  be  relied  upon  more  than  the 
post-mortem  finding,  and  as  it  takes  from  14  to  21  days  for  the  labo- 
ratory test,  the  suspected  dog,  if  he  has  bitten  other  dogs,  and  particu- 
larly if  he  has  bitten  a  person,  should  not  be  killed,  but  be  confined 
where  he  can  do  no  damage.  His  death  in  a  few  days  would  be  con- 
firmatory of  rabies,  while,  if  he  does  not  die,  it  would  be  positive  evi- 
dence to  the  contrary. 

MOBTAUTT. 

It  is  impossible  to  fix  at  all  definitely  the  rate  of  mortality  in  persons 
bitten  by  rabid  animals-,  for  the  statistics  collected  previous  to  the  labo- 
ratory method  of  diagnosis  are  not  entirely  reliable,  and  persons  bitten 
now  by  animals  proven  rabid  usually  undergo  the  Pasteur  treatment. 
Besides,  the  mortality  depends  upon  the  seat,  character,  and  severity 
of  the  bite  or  bites,  their  number,  and  the  particular  animal  inflictiiig 
them.     Bites  about  the  head,  face,  and  neck  are  especially  fatal,  while 
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thoi4C!  uix>n  the  limbs,  partit'iilurly  if  through  clothiiig.  are  not  attended 
with  iiiiirh  danger,  as  the  elothiiig  tends  to  ruit  the  virus  otf  the  teeth. 
Bite.s  of  wild  animals,  the  wolf  in  partieular,  are  perhaps  in  the 
majority  of  eases  followed  by  a  fatal  result.  The  mte  of  mortality 
for  all  blt^s  has  been  tixed  as  low  as  10  jx^r  cent  and  as  high  m-  40  or 
50  i>er  ircnt.  The  niorta-lity  of  l>ites  of  \'ery  severe  eharaeter,  espeeially 
if  situatA^d  aljout  the  head,  faee,  or  neck,  has  been  stated  to  be  sus  high 
as  05  or  75  per  i-ent,  or  even  higher.  Whether  we  aceept  these  ligiu'CH 
an  approximately  eorreet  or  not,  w^e  know  that  quite  a  number  of 
deaths  have  oeeurred  annually  in  nearly  every  countiy  of  the  world 
from  the  bit«s  tjf  rabid  animals. 


TliEATMENT. 

As  there  is  some  little  evidence  going  to  show  that  thorougli  <'auter- 
izatiori  with  nitrii-  ru;id  iamiediately  or  within  24  hours  after  the  inflie- 
tion  of  the  bite  of  a  rabid  animal  l(*s.sens  the  jwrcentage  of  mortality, 
it  is  therefore  to  Iw  reeonmiended^  whether  it  is  intended  to  tak*?  the 
Pasteur  treatment  or  not. 

The' Pasteur  method  has  stood  the  test  of  time,  but  it  should  always 
be  borne  in  mind  that  it  is  only  a  prc^ventive  measure,  for  if  the  synip- 
touiH  onee  set  in,  or  the  treatment  is  delayed  t^o  long,  it  will,  like  all 
other  remedies,  fail. 

There  wi're  treated  at  the  Paris  Institute  during  the  three,  years 
ended  Deeember,  1898,  21,631  persons,  of  w^hoin  W  died,  a  mortal ity 
of  tJ.45  per  eent.  The  total  luunlmr  of  eases  re|x>rted  by  the  other 
institutes  and  here  eolleeted  are  6,440,  of  whom  47  died,  a  mortality 
of  0.73  per  eent.  This  gives  a  gnirid  total  of  28,071  eiises,  of  whom 
146  died,  a  mortality  of  0.52  j>er  eent. 

This  eomiiiittee  is  not  certain  w^hether  those  who  died  within  the 
15  days  limit  arc  included  among  the  deaths  or  not,  except  in  some 
ease^.  If  they  are  not  intduded,  of  course  the  mortality  i^ate  would 
be  much  higher,  probably  a,s  high  as  1  per  eent.  The  committeo 
is  of  the  opinion  that  these  deathy  should  always  >>e  stated  in  tie 
report,  and,  except  in  ctises  where  too  long  a  time  lias  elapsed  before 
treatment  is  Ijeguii,  they  should  be  included  with  the  other  deaths. 
However,  this  evidence  of  the  low  percentage  of  mortality  after  the 
Pasteur  treatment,  and  an  ac^-tual  decrease  in  the  nunilwr  of  deaths 
from  hydrophobia  in  France  and  other  countries  since  ita  introduction, 
ought  to  be  siifBcicnt  evidence  of  it*?  efficacy. 

The  very  eminent  commission  previously  referred  to  in  this  report, 
appointed  by  the  House  of  Commons  of  England  in  1880,  after  a 
searching,  painstaking,  and  independent  investigation  of  the  whole 
subject  in  all  it.s  pha.se s,  including  a  thorough  inquiry  into  the  cases 
that  had  thus  far  Ijcen  treated,  reached  the  con<'!usion  that  M.  Pasteur 
had  discovered  a  preventive  method  for  mbies  similar  to  that  of  vac- 


16  BUREAU   OF    ANIMAL   INDUSTRY. 

cination  for  variola.  Prof.  Charies  Richet,  delegate  of  the  French 
Government,  and  of  the  Faculty  of  Medicine  of  Paris,  in  a  lecture 
delivered  at  the  annual  meeting  of  the  British  Medical  Association, 
Montreal,  while  recounting  the  remarkable  achievements  of  Pasteur 
and  the  great  good  resulting  therefrom  to  the  whole  world,  said, 
among  other  things,  that  the  apogee  of  the  glory  of  Pasteur  was  the 
discovery  of  the  new  treatment  for  hydrophobia. 

Such  is  the  character  of  the  testimony  in  regard  to  this  treatment. 

The  following  observations,  original  with  the  committee  as  to  the 
method  of  presentation  only,  are  offered  with  the  hope  that  they  will 
prove  to  be  a  sufficient  answer  to  those  who  claim  (and  there  are  some) 
that  the  Pasteur  treatment  is  responsible  for  the  deaths  that  occur: 

In  1890  (?)  eight  children  of  Baltimore  were  bitten  by  a  rabid  dog. 
All  were  taken  to  New  York  and  underwent  the  Pasteur  treatment. 
Of  the  eight,  four  died  within  36  days  after  being  bitten  and  19  days 
after  the  treatment  was  begun.  Dr.  Kierle  says  that  it  takes  from  15 
to  20  days  at  least  for  the  treatment,  and  15  days  additional  to  establish 
complete  immunity,  and  hence  all  cases  that  develop  the  disease  within 
35  days  after  being  bitten  prove  by  this  fact  that  they  are  not  suscep- 
tible to  treatment. 

Dr.  Kierle  first  proved  the  existence  of  rabies  in  the  dog  that  bit 
these  children  by  a  series  of  inoculations  upon  rabbits  with  emulsions 
of  the  spinal  cord  of  the  animal.  Later  he  inoculated  a  number  of 
rabbits  with  emulsions  of  the  spinal  cord  of  two  of  the  children  that 
died.  In  none  of  them  did  the  disease  develop  prior  to  the  fourteenth 
day.  This  fact  proved  very  conclusively  that  it  was  ordinary 
"street"  rabies,  and  not  that  of  the  laboratory,  which  develops  in 
from  6  to  7  days  after  inoculation.  This  test  has  before  and  since 
been  resorted  to  by  others  with  like  satisfactory  evidence  as  to  the 
nature  of  the  disease. 

The  four  children  who  died  were  all  bitten  on  the  face  and  bare 
neck  and  the  wounds  were  severe.  Three  of  the  other  children  were 
bitten  on  the  arm,  and  the  remaining  one  was  bitten  on  the  ear  through 
an  ear  warmer. 

Louise  Pelletier,  who  died  December  3,  1885,  a  few  days  after  the 
termination  of  the  treatment,  and  who  was  the  first  patient  lost  by  the 
Pasteur  treatment,  had  been  severely  bitten  in  the  armpit  and  on  the 
back  of  the  neck,  and  did  not  apply  for  treatment  until  37  days  after 
the  infliction  of  the  wound. 

Some  time  after  this,  nineteen  Russian  peasants  clad  in  the  skins  of 
wild  animals  applied  for  the  Pasteur  treatment.  They  had  all  been 
severely  bitten  by  wolves  14  days  before.  Of  the  nineteen  who  came, 
sixteen  returned  home  well.  The  three  who  died  had  received  numer- 
ous and  disfiguring  wounds  about  the  head,  and  in  one  the  broken 
tooth  of  a  wolf  was  found  at  the  post-mortem  embedded  in  the  tiasues. 
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The  vast  majority  of  the  fatal  oises  following  the  Pasteur  treatment 

presents  a  history  similar  to  theno.  They  have  either  been  bitten  on 
the  bare  neek  or  faee,  have  received  unusually  severe  wounds,  or  have 
allowed  a  longer  time  to  elapse  than  is  safe  before  applying  for  treat- 
ment. In  80Die,  all  these  unfavorable  conditions  exi.st  together, 
the  treatment  18  the  eau^c  of  the  fatal  termination ,  why  U  it  that  thfi 
mortality  h  ho  omch  greater  in  this  elai^  of  ea^^es  than  it  is  in  tbos€ 
who  receive  only  flight  wounds,  or  wounds  upon  other  parts  of  the 
body  than  tho^c  of  the  head,  neck,  and  face,  or  who  appl}^  prouiptly 
for  treatment i  The  inoculationH  are  all  made  into  the  same  part  of 
the  bodv  and  all  are  given  the  same  treatment,  except  that  in  the  most 
urgent  C4ises  a  shorter  method  is  sometimes  resorted  to,  because 
experience  has  shown  that  more  lives  are  thus  saved. 

Moreover,  why  is  it  that  pain  and  othei'  distressing  symptoms  are 
usually,  if  not  always,  felt  at  the  seat  ol  the  l»ite  when  the  dreaded 
disease  tii^st  begins  to  make  its  appeanuire,  while  at  the  same  time  the 
seat  of  the  inoculations  remains  in  a  i>erfectly  normal  condition  ? 

The  claim  made  t>y  some  that  thii  paralytic  form  that  has  appeared 
in  some  of  the  cases  treated  is  dilfercnt  from  the  form  that  develops 
from  the  bite  of  a  rabid  animal  is  prutjf  that  the  disease  is  due  to  the 
ino(*ulation  is  untenable,  because  this  piiraly tic  form  existed  before  the 
days  of  inoculation.  Van  Sweiteu  recognized  it  in  1771;  Brent  rei'og- 
nized  it  in  1822;  Watson  desctMbed  it  in  1877.  Moreover,  the  imIvo- 
eates  of  this  charge  show  thereby  that  they  acknowledge  the  existence, 
of  the  disease  in  the  usual  foi-m.  But  it  has  Ix^en  shown  that  all  the| 
deaths  after  treatment  are  less  by  a  very  large  percentage  than  are  the 
deaths  from  the  usual  form  without  treatment.  Is  it  not  then  emi- 
nently unfair  and  unjust  to  claim  tliat  the  treatment  causes  the  disease? 

FREVENTIOK- 

So  long  as  the  bites  of  dogs  are  followed,  even  occasionally,  by 
deiith  of  a  horrible  nature, and  so  long  as  the  Pnsteur  treatment ofi'ers 
the  only  possible  means  of  cs<'ape  from  such  a  death,  there  will  bo 
found  those  who  will  regard  it  as  a  duty  to  provide  means  for  those 
dear  to  them  to  imdergo  the  treatment  if  bitten  by  a  dog  or  other 
animal  pronounced  rabid  by  experts,  and  will  regard  it  as  a  privilege 
to  take  the  treatment  themselves,  should  they  be  placed  under  like 
distressing  conditions.  But  it  takes  three  weeks,  as  lias  already  been 
stated  elsewhere  in  this  report,  to  complcto  this  treatment,  during 
which  time  the  patient  would  be  required  to  remain  away  from  his 
family  and  business,  unless  there  were  an  institute  in  his  own  city, 
which  is  not  the  ease  in  Washington;  besides,  the  treatment,  not  to 
mention  the  pain  and  many  other  annoying  incidents*  thereto,  is  very 
expensive,  far  beyond  the  reach  of  many,  and  who,  unless  the  com- 
nimdty  comes  to  their  relief,  would  have  to  forego  it  ^v\^vt^V^« 
3630— No.  25 2 
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Furthermore,  so  rapid  is  the  rate  of  increase  among  dogs  and  so  dan- 
gerous and  devastating  would  they  become  in  time,  that  some  means 
must  be  devised  for  their  destruction;  and  as  the  community  in  which 
we  live  has  deprived  its  citizens  of  the  right  to  carry  firearms  and 
other  weapons  by  means  of  which  they  might  protect  themselves, 
and  as  defenseless  children  are  compelled  to  use  the  streets  and  public 
highways  in  going  to  and  from  school  and  elsewhere,  it  is  the  duty  of 
the  conununity  to  insure  against  the  incursions  of  dogs,  as  well  as  to 
afford  every  other  possible  means  of  protection. 

Therefore,  for  these  and  similar  reasons,  your  conmiittee,  while 
approving  in  the  main  the  laws  now  in  force  in  the  District  in  regard 
to  the  keeping  and  licensing  of  dogs,  as  well  as  the  laws  in  regard  to 
the  prevention  and  suppression  of  contagious  diseases  among  domestic 
animals,  and  while  urging  their  strict  and  impartial  enforcement, 
would  recommend  that  they  be  modified  or  amended  as  follows: 

First,  To  prohibit  dogs  at  all  times  from  appearing  at  large  upon 
the  street,  public  highways,  or  elsewhere,  without  muzzles. 

Second.  To  hold  the  owner  liable  in  civil  action  for  any  damage  done 
by  his  dog,  whether  or  not  a  record  has  been  kept  at  the  collector's 
office  of  said  dog. 

Third.  To  require  the  poundmaster  to  collect  dogs  during  the  night 
as  well  as  the  day,  providing  a  separate  compartment  in  the  wagon 
and  at  the  pound  for  each  dog,  and  destroying  them  in  the  most 
humane  and  practical  way  possible. 

Fau/rth.  To  provide  for  the  proper  and  safe  keeping  of  any  dog  sus- 
pected of  having  i-abies,  especially  if  it  has  bitten  other  dogs  or  a 
person,  until  it  is  determined  definitely  whether  it  is  rabid  or  not. 
Moreover,  your  committee  most  heartily  approves  of  the  recent  order 
of  the  District  Commissioners  requiring  all  dogs  when  at  large  to  be 
muzzled,  but  would  urge  a  more  rigid  enforcement  of  the  provisions, 
as  dogs  are  often  seen  upon  the  streets  not  only  with  ill-fitting  and 
insecure  muzzles,  but  with  none  at  all,  especially  at  night. 

Furthermore,  the  committee  would  urge  that  said  order  be  con- 
tinued in  force,  if  it  can  be  done  legally,  until  the  enactment  of  the 
provision,  previously  reconmicnded,  in  regard  to  the  muzzling  of 
dogs,  and  would  suggest  the  advisability  of  issuing  to  each  dog  owner, 
when  he  applies  for  his  license,  a  circular  containing  the  laws  and 
regulations  in  regard  to  dogs,  simple  instructions  as  to  their  care,  and 
a  description  of  the  symptoms  of  rabies;  and  would  call  attention  to 
the  necessity  of  all  persons  earnestly  cooperating  with  the  authorities 
in  order  to  insure  the  faithful  execution  of  the  laws  now  in  force  and 
to  bring  about  the  adoption  of  the  measures  herein  recommended. 

Finally,  the  conmiittee  wishes  it  distinctly  understood  that  it  is 
unequivocally  opposed  to  maltreating  dogs  or  other  animals  or  caus- 
ing them  to  suffer  in  any  way  unless  it  is  absolutely  necessary  for  the 
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good  of  human  society  or  themselves.  It  believer  that  no  right- 
thinking  and  fair-minded  person,  particularly  one  who  claims  a 
special  fondness  or  tender  feeling  for  the  brute  creation,  cjin  object 
to  these  measures;  for  their  proper  enforcement,  in  addition  to 
affording  greater  security  to  human  society — their  prime  object — 
would  prevent  valuable  dogi*  from  getting  rabies  and  protect  them 
and  all  defcnselesa  dogs  from  the  cruel  attacks  of  larger  and  more 
vicious  ones. 

J.  W.  Chappell,  Chairman. 

George  W.  JonFSTON, 
E.  A*  Balloco^ 
D,  Olin  Leech, 
T.  A.  Clayton, 
Sterling  Ruffin, 

R.  A,    HOLDENj 

W.  C.  Woodward, 

Cmmihiiiee  on  IhMie  Ihalth. 


APPENDIX  A, 

Period  of  Incubation. 

WatBon  Bays  that  the  period  of  incubation  in  imui  ia  probably  lietween  6  weeks  and 
3  montlis.  Id  some  caaes  it  has  been  known  U*  Ixi  of  very  much  longer  duration. 
He  say8  that  acconiiiig  to  a  table  of  130  casea,  prepareil  by  Mr.  Hawkins,  the  perioil 
of  incubation  for  five-sixths  of  thetn  waa  between  18  days  and  3  inonthe,  Hereporta 
that  in  two  peri?onii  bitten  at  the  same  time  hy  the  eame  eat  that  had  l»een  bitten  by 
a  dog  the  outbreak  of  the  disease  was  2  weeks  apart;  also  that  six  dogs  bitten  at 
the  same  tune  went  mad  In  23,  56,  67,  81,  155,  and  183  days^  respectively.  Pasteur 
thought  the  period  of  incubation  would  average  lietween  40  and  60  days,  and  said 
that  its  length  depends  n<>t  on  the  virulence,  but  on  the  quantity  of  the  viniH  alieortjed, 
Hent«  a  long  period  of  incubation  indicates  that  a  auiall  amount  of  the  vims  has 
l)een  al>6<>rbed.' 

According  to  an  article  in  the  Journal  (vol.  33,  p,  1504),  the  peno<l  of  incubation 
is  said  to  vary  from  20  days  to  1  year.  In  57.6  per  cent  of  the  ease«  reported  it  was 
from  50  to  120  days. 

Horsley  says  it  is  not  less  usually  than  6  weeks,  but  that  it  may  Inst  more  than 
2  yearn* 

E.  Roui,  in  a  paper  read  before  the  International  Congress  of  Hygiene  and  Demog- 
raphy^ in  London^  called  attention  to  the  long  period  of  inculiatioti  of  the  disease, 
and  say 8  that  the  effects  of  the  inoculadons  might  be  exhausted  before  the  time  for 
the  development  of  the  disease.  In  such  a  case  the  treatment  would  not,  of  course, 
prevent  the  appearance  of  the  disease/ 

Abba  claims  that  t!i©  i>eriod  of  incubation  in  the  dog  la  very  variable.  He  says  it 
has  been  proven  to  last  246  days,  and  that  the  only  safe  rule  is  to  kill  the  suspected 
dog  at  once, 

'Boston  Medical  and  Surgical  Journal,  May,  1886,  p.  500. 

*  Journal,  vol.  16,  p.  744. 

•  Jornim],  vol,  17,  p.  $76. 
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Dr.  Dolan  fixes  the  probab'ie  limit  of  the  period  of  incubation  for  sheep  at  2  months, 
for  pigs  and  horses  at  3  months,  and  for  cattle  at  6  months. 

Bradford  says  the  period  of  incubation  in  man  is  from  20  to  00  days,  rare  after  3 
months,  still  more  rare  after  6  months;  in  dogs,  it  is  from  15  to  60 days,  half  of  the 
cases  occurring  in  less  than  a  month;  in  cattle,  from  1  to  3  months;  in  sheep,  from 
15  to  30  days;  in  the  horse,  from  15  to  60  days.^ 


APPENDIX  B. 
Prevalence. 


According  to  the  census  report  of  1890  there  were  63  deaths  from  hydrophobia  in 
the  United  States.' 

The  bulletin  of  the  Pasteur  Institute,  New  York  City,  shows  that  in  the  year  1896 
the  241  persons  appearing  for  treatment  came  from  23  States. 

Dr.  Charles  W.  Dulles,  who  does  not  believe  in  hydrophobia,  at  least  in  its  specific 
nature,  in  his -report  to  the  Pennsylvania  Medical  Society  in  1894,  says  he  has  col- 
lected during  the  last  6  years  reports  of  78  cases,  an  average  of  13  per  year,  or  1  to 
4,500,000  inhabitants.' 

Dr.  John  Ruhreah,  of  Pasteur  Institute,  Baltimore,  says  that  there  is  great  preva- 
lence of  the  disease  in  Maryland  and  adjoining  States,  and  that  17  of  the  42  dogs 
examined  by  him  proved  to  be  rabid.* 

In  1898  the  Pennsylvania  State  board  of  health  was  obliged  to  quarantine  against 
dogs  in  a  village  in  the  northern  part  of  the  State  owing  to  the  prevalence  of  rabies 
among  horses,  cattle,  and  swine.  ^ 

Westbrook  and  Wilson,  in  the  report  of  the  Minnesota  State  board  of  health, 
state  that  an  examination  of  19  suspected  dogs,  16  of  them  were  proved,  by  inocula- 
tion test  upon  rabbits,  to  have  had  hydrophobia. 

Florida  in  1895  added  hydrophobia  to  the  list  of  diseases  to  be  quarantined  against 
.Fallon  Gabbot,  of  the  board  of  health,  New  York  City,  in  the  Medical  News, 
Blarch,  1899,  says  that  Dr.  Huidekoper  made  a  special  effort  to  find  out  the  preva- 
lence of  rabies  among  dogs  in  the  United  States  by  writing  to  veterinarians  in  vari- 
ous parts  of  the  country.  As  a  result,  he  found  that  the  disease  was  very  prevalent 
in  some  sections,  while  in  others  (whole  States  even)  there  was  none  at  all.  He 
sa3rs  that  Dr.  Fothingham,  of  Boston,  examined  by  the  inoculation  test  30  animals 
and  that  20  of  them  proved  to  have  rabies,  including  1  horse  and  1  oow.  Rabies 
was  found  to  be  present  in  14  of  the  21  cases  examined  by  Dr.  Cabbot  himself. 
He  says  Dr.  Samson  has  seen  22  cases  of  rabies  in  animals.  He  quotes  Dr.  Welch, 
of  Johns  Hopkins,  as  saying  that  he  believes  rabies  is  more  prevalent  than  is  usually 
supposed;  that  we  have  means  of  recognizing  hydrophobia  as  precise  as  those  of 
typhoid  fever — that  is,  by  inoculation;  and  that  he  thinks  most  cases  diagnosed  by 
reputable  physicians  as  rabies  are  rabiea 

.'Dr.  Gabbot  also  quotes  Dr.  Leonard  Peaison,  dean  of  the  veterinary  school  of  the 
Univennty  of  Pennsylvania,  as  saying,  that  he  got  authentic  leports  of  the  following 
deaths  from  hydrophobia  in  Philadelphia  for  the  year  1896:  Three  men,  1  boy,  55 
dogs,  3  horses,  6  cattle,  4  pigs,  1  goat,  and  10  sheepw> .    >    i  i .  <.   .  i«.  ..i.- 

.Dr.  G.  W.  MoGaakey,  of  Fort  Wayne  College,  reports  two  deaths  from  hydropho- 

^London  Lancet,  March  3,  1900. 

'Wood's  Medical  and  Suiigical  Monographs,  voL  VIL 

'Journal/ voL  22,  pw  909. 

*  Journal,  vol,  30,  p.  1427. 

'Journal,  voL  31,  p.  1326. 
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bia  after  bites  inflicted  by  dogs.  No  other  case  has  ever  been  known  in  the  vicinity 
before^  He  thinks  that  in  his  part  uf  the  eonntry  wild  anima!^,  such  tm  ekunka, 
BqnirrelH,  rabbit**,  and  wotidrhneks  might  help  in  dij**eniinate  the  diiiease.' 

Dr.  Alfred  C.  Croftan,  in  the  Journal  (vol.32,  p.  1012),  report*(  whut  he  regards  as 
the  first  rase  c*f  hydrojJioUia  In  Bi>tJthern  CaHfornia.  The  sytnptonjH  in  the  patient 
were  perfectly  charactenBtic^  and  injection  of  the  cerebro-fipinal  fluid  into  rabhito 
caui?e<l  their  death. 

Dr,  E.  P,  Aictell  reports  in  the  Journal  (vol.  32,  p.  1322)  a  death  from  hydrophobia 
in  Denverj  Colo. 

Reporta  of  many  other  cases  from  varioas  parti!  of  the  country  eimilar  to  the  three 
juM  cited  are  on  record,  nod  a  careful  tabidation  of  the:n  would  lie  inutruetive  and 
would  nndimlite^lly  reveal  very  general  and  wide  j^revi^lenre  **(  the  disea^te  in  the 
TJniteti  Htates,  bnt  thin  work,  for  want  of  time,  waw  not  undertakcmhy  this  corn  nnttee. 

Rahie?*  ij<  rnon*  pn-valent  in  Eumjx?  than  it  in  in  thin  country.  Thin  is  pro1>al»ly 
due  to  the  Im^s  that  it  m  an  older  country  and  more  thickly  »ettl«l;  that  there  are 
more  do^j  that  the  diseai^e  ia  diaseminated  more  frequently  by  dega  and  other 
dometrtic  animals  than  by  wilil  ones;  and  that  the  quarantine  laws  are  not  rijfidly 
and  systematically  enforc^nl  simultaneously  by  tlie  different  countries* 

Ziemeen  says  that  in  Priuisia  from  1820  t-o  18;i4  thert^  were  annually  71  deaths  from 
hydrophobia,  in  Austria  frc)m  181^0  to  1B47  an  average  of  24  to  25  deatlirt  anntutlly, 
anrl  in  Bavaria  fmni  1H64  to  1H67  there  was  an  averaipf**  of  17  to  18  deatlm  annually. 
He  says  iji  Fnuux;  the  avera|u:e  death  rate  from  hydrophobia  is  2  t4>  1,000,000  inhal>- 
itants,  and  in  Bavaria  it  is  4  to  l^OOO^CHH)  inbabitanti». 

Sir  Ttioman  Watson,  Bart,  in  an  article  on  hydrophobia  publishtHl  m  1877»  saysrl 
that  Mr.  Hawkins  ha*l  st*en  10  ttt  12  t^m^  of  the  disease  In  man,  and  that  he  himself  ' 
ha<i  Hi.»en  4  cai*i>i,  and  adds  that,  accMjrding  to  the  report  of  the  regiirter-|»eneral,  no 
le88  than  3.14  iMTsons  ilit*<l  in  England  of  hydrophobia  during  fhe  decade  ended  1875, 
He  Hays  there  itas  liettn  an  ast/miidiinpf  increai^e  of  tlie  disease  in  England  durinj^  the 
la«t  half  lentury;  that  in  1844  only  2  ca«t^8  were  a<lnntted  into  St,  George  Hospital, 
but  nince  the  l>cginning  of  the  prej^ent  year  13  deathn  hiw!  lx*cn  reeordcMl  within  the 
limila  of  Louilon  regietration. 

Frf>m  Janttary  1  to  July  1,  1889|  England  sent  50  persons  bitten  by  rabid  doge  to 
the  I'awteur  Tn*?titnte,  Paris,  for  treatmenh     I>uring  July  am!  Aug^t  of  the  same'^ 
year  3SJ  fiersons  were  sent.    This  iucrense  in  numl>er,  however,  wai*  not  due  to  a 
ct»rresfiondin^^  increase  in  the  nund>er  of  jK;^rs*ont*  bitten^  hut  ti*  the  fact  that  the 
treatment  had  J)een  place*!  wtttiin  re^ieh  of  the  poor  by  the  provision  of  a  ftmd. 

An  article  in  the  Journal  (vol  2t>,  p.  43t* )  stat-oB  that  raider  bccam*»  very  prevalent 
in  England,  particularly  in  London  and  tht*  surrounding  crjuntiej*,  in  1889,  and  that 
during  the  year  there  were  reported  t-o  the  authoritie^n  312  caiH^w.  After  ihe  use  of 
the  muzzle  the  nnmlx^r  of  tswes  verj'  suddenly  fell,  until  in  1892  there  wert^  l>ut  38 
case's  n:^iK:)rt4:HL  Then  the  nnml>er  of  vases  reported  l»egiin  to  increase  soon  after  thifli, 
and  luuounted  Iai  a  total  of  248  for  the  year  1894. 

In  the  department  of  Loire,  France,  in  1886,  53  jiei^jns  were  bitten  by  rabid  dogs. 
One  treated  by  a  ** quack"  died;  26  of  the  remainder  were  treated  by  the  Pasteur 
meth<Ml.* 

Profe^wor  Ilorsely  eaye  that  rabies  in  England  is  known  mostly  in  the  mitUand 
countieB,  towns,  and  cities;  tluit  it  is  almoat  unknown  in  Bcotland  and  Waleti.* 
Lapland  is  said  ti>  \ye  free  of  the  disease,  althougli  the  dogx  were  proven  k>  be  eus*^ 
ceptible  to  the  diaeaae  by  Paeteur,  who  inoculated  two  of  them.* 

*  Joumiil,  voh  18,  p.  9L 

*  Phil.  Med.  Record,  voL  32,  p.  252. 
'  Phil  Med.  Recool,  vol  32,  p,  774. 

*  Philadelphia  Medical  liecord,  vol  30,  p.  495. 
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The  editor  of  the  Journal  of  Hygiene  calls  attention  to  the  increase  of  rabies 
since  the  introduction  of  the  Pasteur  Institute  in  Parisi  and  says  that  in  one  day 
(June  19  1888)  there  were  16  cases,  11  of  which  were  from  Paris. 

An  article  in  the  Journal  (vol.  32,  p.  1012)  calls  attention  to  the  increase  of  rabies 
in  Brussels,  where,  late  in  1898,  there  was  almost  an  epidemic,  owing  to  laxity  in 
canning  out  the  restrictive  measures. 

Dr.  Bradford,  in  the  course  of  two  lectures  delivered  at  Brown  University,  Feb- 
ruary 13  and  20,  1900,  says  that  there  were  reported  to  the  board  of  agriculture,  in 
1892,  38  suspected  cases  of  rabies;  in  1893,  93  cases;  in  1894,  248  cases;  in  1895, 
672  cases;  in  1896,  438  cases;  in  1897,  151  cases;  and  in  1898, 17  cases.  In  four  years, 
from  1896  to  1899,  he  himself  examined  259  suspected  cases  and  found  138,  or  53  per 
cent  of  them,  to  be  genuine  cases.  He  says  that  264  of  the  1,200  sheep  in  Richmond 
Park  were  fdfected  with  rabies. 

Pasteur  says  that  many  islands  in  the  Pkuafic  Ocean  are  free  from  the  disease.  ^ 
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Percentafire  of  mortality  in  persons  bitten  by  rabid  aTilmals  who  were 
without  the  Pasteur  treatment. 

According  to  Ziemsen:  Bites  on  the  face,  90  per  cent;  bites  on  the  hands,  63  per 
cent;  numerous  bites  on  the  body,  63  per  cent;  bites  on  the  lower  extremity,  28 
per  cent;  bites  on  the  upper  extremity,  20  per  cent.  All  classes  of  bites  combined, 
males  60  per  cent,  females  40  per  cent.    Age,  he  says,  has  no  appreciable  influence. 

Sir  Thomas  Watson  says  that  of  those  bitten  but  few  get  the  disease.  He  quotes 
John  Hunter  as  saying  that  he  knew  of  21  persons  being  bitten,  of  whom  but  1  died, 
and  Hamilton  as  estimating  the  mortality  as  1  to  25;  and  yet  Watson  says  that  a  dog 
in  1780  bit  15  persons,  of  whom  3  died  of  hydrophobia.  He  also  reports  that  in 
1774,  of  17  bitten  10  died;  in  1817,  of  23  bitten  14  died;  of  11  bitten  at  Dijon  4  died; 
of  24  bitten  at  Rochelle  18  died;  of  19  bitten  at  Bar  Sur  Omia  12  died.  This  gives 
a  total  of  114  persons  bitten  by  wolves,  of  whom  67  died,  a  mortality  of  over  58  per 
cent 

Ptateur  says  that  16  per  cent  of  those  bitten  in  France  died  previous  to  the  intro- 
duction of  the  inoculation  treatment,  and  that  the  year  before  this  method  was 
adopted  19  deaths  from  hydrophobia  occurred  in  Paris  alone.'  He  gives  the  mor- 
tality of  bites  on  the  face  without  treatment  as  65  to  95  per  cent  He  cites  the  his- 
tory he  got  in  1877  of  11  persons  bitten  by  wolves,  8  of  whom  died,  and  8a3rs  that 
the  prefect  of  police  reported  in  1887  that  in  the  department  of  the  Seine  of  306 
persons  treated  by  the  Pasteur  method  3  died,  a  mortality  of  .98  per  cent;  of  44  not 
treated  by  the  Pasteur  method,  7  died,  a  mortality  of  15.90  per  cent* 

According  to  an  article  in  the  Journal  (vol.  33,  p.  1504),  there  were  treated  at  the 
Pasteur  Institute,  Athens,  since  it  was  established  in  1894,  797  cases,  7  of  whom  died, 
but  5  of  these  died  inside  the  limit  of  15  days  after  the  termination  of  treatment 
Meanwhile  there  were  40  deaths  from  hydrophobia  among  those  not  applying  for 
treatment  at  the  institute. 

In  a  report  of  the  Pasteur  Institute,  Chicago,  the  mortality  for  bites  on  the  face  is 
stated  to  be  88  per  cent;  on  the  hands,  67  per  cent;  on  the  limbs  and  trunk,  from  20 
to  30  per  cent* 

Leblanc  says  that  the  mortality  was  16  per  cent  before  the  Pasteur  treatment* 

'  Woods's  Medical  and  Surgical  Monographs,  vol.  VII. 

'Boston  Medical  and  Surgical  Journal,  May,  1886. 

'Journal,  vol.  33,  p.  303. 

*  Annual  Report  of  Surgeon-QenfttaA.  ol'NVax\ii^^Q«^\\2\^T^^ 


rabies:  report  of  medtoal  bociety. 
appendix  d. 

Treatment. 

Trefttment  by  the  Pasteur  meth<Ml  will  l>e  Rone  into  here  w^mowhat  at  lenirth 
mainly  for  the  reason  that  to  eetabiiah  its  efficaoy  is  to  settle  all  the  essential  contro^j 
verteti  points.  It  will  prove  at  one  and  the  same  time  the  existence  iif  the  dh 
both  among  man  and  animals;  its  specific  nature  and  aharacter  of  the  virus;  and  it' 
will  show  its  wide  prevalence  and  the  exiFtenc^  of  a  stifficient  numl»eriif  «^asefl  to 
warrant  every  poeaibte  meaoB  for  its  suppression.  The  Pasteur  methoil  of  preventive 
treiitment  has  etood  the  test  of  time,  and  has  proved  to  lie  absolutely  safe  and  in  the 
vast  majority  of  cases  entirely  reliable.  It  should,  however,  tM>ngtantIy  V)e  borne  in 
mind  that  it  is  a  preventive  measure  only,  ff»r,  the  symptoms  of  the  disi'flse  having 
once  set  in,  or  if  the  treatment  is  not  begun  in  time  for  it  to  have  its  effect  befopethe 
CDil  of  the  {>eriod  of  ineuhation^  it  will,  like  all  other  remedies,  fail. 

Tbii  methoil,  which  was  for  the  first  time  and  successfully  applied  to  the  Ixjy  Meis- 
ter  in  1885»  after  F'asteur  had  suceee<le<l  in  proving  its  eftkm<"y  ujMin  50  d(»gs,  consists 
in  injecting  hypiKiermically  into  the  sulx'Utaneous  <^»llular  tissue  of  tlie  abdomen  for  a 
numl>er  of  consecutive  tlays  a  certain  amount  of  an  emulfiioii  or  extract  of  tht*  spinal 
cord  taken  from  a  rabid  rabbit  in  which  the  disease  has  lx»en  artificially  produced  and 
definitely  fixed  by  passing  through  a  certain  number  of  them,  the  spinal  cord  hav- 
ing Ijet^n  tlried  ifom  1  t^j  14  days  in  a  jar  containing  cajListic  sf^da,  which  process 
caused  them  to  loee  more  or  leas  of  their  vinilenee,  according  to  the  length  of  time 
of  exposure. 

The  following  method^  although  it  may  be  deviated  from  slightly,  especially  in 
case  the  bite  is  a  very  severe  one  ur  situati?*^  abt^ut  the  face  or  ne*^k,  or  in  case  a  long 
time  has  elapsed  since  its  infliction,  is  that  generally  c^rrieil  out  at  the  Piisteur  Insti- 
tute in  Baltimore,  untler  the  dirt*clion  of  Dr.  Kicrle,  and  may  tie  taiten  as  a  tyj>e  of 
all  the  rest. 

Having  first  thoroughly  disinfected  the  place  seleetetl  for  the  injiH^tion,  ami  liaving 
determined  that  the  cord  is  free  from  pus  germs  by  a  culture  test,  then.'  are  given  on 
the  first  day  two  injetlions  of  3  cubic  centimeters  each  of  the  extract  of  a  corrl  that 
has  l>een  drietl  13  or  H  days  by  the  process  alrea4ly  referwxl  to;  on  the  Hec«ind  day 
tw*>  injections  of  3  cubic  centimetere  each  of  a  cord  II  or  12  days  drie<l,  and  su  on 
for  21  days.  From  the  first  to  the  fifth  day  two  injections  are  given  daily;  after  that 
but  one  is  given.  For  the  first  4  days  3  cubic  centimeters  are  given  daily;  after 
that  2,  except  on  or  about  the  ninth  day,  when  a  less  quant ity — say,  L5  culnc  ccnti- 
meters — is  given.  Ejm  h  day  for  5  consecutive  days  a  cord  <  »ne  day  more  [Hitent — that 
is,  a  c<inl  drie<i  one  day  less  than  that  of  the  precethugday— is  use*!.  After  this  time 
cords  driest  from  3  to  5  days  are  ueetl  on  <lifferent  days  until  the  eu<l  of  treatment. 
Cords  dried  but  2  days  are  seldom  nsetl,  and  those  dried  hut  1  day  never. 

Besides*  the  8  Pasteur  Institutes  in  Franet\  there  have  Ijeen  establishcMl  in  Russia  B, 
in  Italy  5,  in  Austria  2,  in  New  York  1,  in  Chicago  1,  in  Baltimore  1,  in  Habana  1, Jn 
Rio  Janeiro  I,  m  Buenos  Ayres  1^  In  Raragossa  I,  in  Malta  1.  in  Bucharest  1,  in  Con- 
stantinople 1,  in  Ai<*pj>o  If  in  Tiflis  I,  in  Athens  I— making  34  in  all;  and  although 
tliey  were  all  foundeil  under  the  sujH?rvision  of  the  pu{>ils  of  the  Paris  Institute,  ajid 
remainetl  under  their  diniHrtion  until  well  under  way,  they  tiave  now  l*ecome  entirely 
indeiwndent  of  tlie  mother  institution. 

The  Pasteur  Institute  of  Chicago  gives,  in  the  Journal  for  July  2t»,  1899,  the  follow- 
ing summary  of  results  since  the  establishment  of  the  institute;  ''Number of  jiatieuh! 
treatetl,  780,  of  whom  only  3  died,  a  mortality  of  0.38  j»er  cent.  Seven  hundred  and 
nine  were  bitten  by  dogs,  29  by  t^ts,  26  by  horses,  7  by  skunks,  5  by  wolves,  2  by 
cows,  i  by  a  mlf,  I  by  a  rat,  I  by  a  mule,  I  by  a  [nin,  anil  3  by  hydrrjphobic  human 
beings.  Two  hundred  and  sixty-eight  were  Ifitten  by  animals  prtjven  to  lie  rabid 
either  by  the  laboratory  test  cir  by  the  «lcutb  mC  ^Ah^v  ^t^ow^  qt  -MYXYoaSe^ Ns^iss^vXiPi 
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the  same  animal.  Three  hundred  and  fifty-eight  were  bitten  by  animals  recognized 
to  be  rabid  by  their  symptoms.  One  hundred  and  sixty-one  were  bitten  by  animals 
strongly  suspected  to  be  rabid.  Three  hundred  and  seventy-seven  persons  received 
severe  and  multiple  lacerated  bites  on  the  hands  and  wrists,  92  on  the  head  and  face, 
110  on  the  arms,  173  on  the  legs  and  thighs,  and  28  on  the  trunk." 

The  bulletin  of  the  Pasteur  Institute,  New  York  City,  gives  the  number  of 
patients  for  the  year  as  241.  There  were  treated  236  persons  consecutively  without 
a  death.  Of  those  treated,  224  were  bitten  by  dogs,  13  by  cats,  and  3  by  human 
beings.  From  the  founding  of  the  institute,  in  February,  1890,  to  January,  1897, 
there  were  treated  962  persons,  of  whom  12  died,  a  mortality  of  1.24  per  cent.  The 
editor  of  the  bulletin  says  that  if  those  who  died  within  15  days  after  the  termina- 
tion of  the  treatment  are  excluded,  which  is  the  European  practice,  there  would  be 
but  6  deaths,  a  mortality  of  0.52  per  cent. 

The  bulletin  of  the  Pasteur  Institute  of  Paris  for  1897  gives  the  statistics  of  the 
Pasteur  Institute  of  Tiflis  for  the  year  1896  as  follows:  "  Cases  remaining  over  from 
the  previous  year,  12;  new  cases,  230— making  a  total  of  242  treated.  Of  these,  33  were 
efficiently  cauterized,  152  inefficiently,  and  57  not  at  all.  One  hundred  and  ninety- 
three  were  bitten  by  dogs,  6  by  horses,  2  by  cats,  1  by  a  wolf,  and  1  by  an  ass.  Fifty 
of  the  cases  occurred  in  the  spring,  85  in  summer,  55  in  autumn,  and  9  in  winter. 
There  were  3  deaths,  but  of  1  which  occurred  15  days  after  treatment,  a  mortality 
of  0.41  per  cent." 

The  following  is  a  summary  of  the  report  of  the  Pasteur  Institute  at  Rio  de  Janeiro, 
Brazil,  from  its  foundation  until  June  30,  1898.  There  applied  for  treatment  4,068 
persons.  In  1,373  cases  treatment  was  refused;  in  3  because  symptoms  had  already 
appeareii,  and  in  the  others  because  it  was  discovered  that  they  were  not  bitten  by 
rabid  animals.  In  2  of  the  rejected  cases  symptoms  afterwards  appeared.  Two 
thousand  three  hundred  and  eighty-three  were  bitten  by  dogs,  287  by  cats,  2  by 
nmles,  1  by  a  cx)w,  2  by  asses,  1  by  a  horse,  4  by  monkeys;  3  had  <*ontaminated 
sores,  and  10  had  l>cen  accidently  inoculated  in  the  institution.  Ninety-nine  did 
not  wait  for  the  termination  of  the  treatment,  and  of  them  3  were  taken  with  hydro- 
phobia after  leaving.  Five  died  of  other  diseases  during  treatment,  and  in  6  hydro- 
phobia made  its  appearance  before  the  termination  of  treatment.  Of  the  2,585 
receiving  full  treatment,  20  died— 9  within  15  days  after  termination  of  treatment — 
a  mortality  of  0.77  per  cent.  One  thousand  nine  hundred  and  thirty-five  had  been 
bitten  on  exposed  parts.  One  thousand  five  hundred  and  forty-five  were  residents 
of  Rio  de  Janeiro,  the  remainder  coming  from  different  jiarts  of  Brazil. 

The  report  of  the  Pasteur  Institute  of  Baltimore  for  the  year  1897  show**  number 
of  cases  as  35,  without  a  death.  Twenty-five  of  the  patients  were  bitten  by  dogs 
proved  to  \)e  rabid.  ^ 

A  report  of  the  Pasteur  Institute  of  Paris  for  the  year  1895  gives  the  total  number 
treated  as  1,520,  with  2  deaths,  a  mortality  of  0.13  i)er  cent,  the  lowest  of  any  year 
up  to  that  time.  In  the  complete<i  report  up  to  1898  the  dcatlis  for  the  year  1895 
are  rejwrted  as  5  instead  of  2.  This  would  seem  to  indicate  that  in  this  latter  report 
those  who  died  before  the  lapse  of  15  days  after  the  completion  of  the  treatment 
have  been  included. 

The  report  of  the  Pasteur  Institute,  Algiers,  March,  1900,  shows  that  there  were 
treate<l  in  the  deimrtment  of  Algiers  645  cases;  in  the  department  of  Constantin,  557 
cases;  in  the  dej)artment  of  Oran,  632;  and  in  that  of  Tunis,  2,  thus  making  1,836 
cases,  in  9  of  which  the  patients  died,  a  mortality  of  0.49  per  cent. 

*  Journal,  vol.  30,  p.  1175. 
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The  following  is  the  report  issued  by  the  Pasteur  Institute  of  Paris,  and  is  com- 
plete up  to  the  end  of  the  year  1898: 
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T^is  gives  a  total  of  21,631  treated  during  the  13  years. 


APPENDIX  E. 
The  muzzle  a  means  of  prevention. 

[Extract  from  a  paper  read  by  Fleming  before  the  Seventh  International  Ck>ngreflB  of  Hygiene  and 
Demography,  London,  August  10-17, 1891.] 

Rabies  being  transmitted,  as  a  rule,  by  the  bites  of  dogs,  and,  as  in  any  case  in  which 
the  disease  prevails  there  can  be  no  certainty  when  a  dog  is  not  infected,  if  it  at  all 
times  be  prevented  from  inflicting  wounds  by  its  teeth,  it  is  evident  that  the  danger  of 
extension  of  the  malady  must  be  reduced  at  least  to  a  minimum.  Dogs  can  be  hin- 
dered from  biting  by  causing  them  to  wear  a  properly  constructed  muzzle,  and  if  it  fits 
well  it  should  cause  very  little,  if  any,  inconvenience  to  them. 

Habid  dogs  sometimes  escape  from  home  without  their  muzzles,  and  the  absence 
of  these  is  an  indication  that  they  should  be  seized;  and  wandering  and  ownerless 
dogs  are  also  known  by  their  not  wearing  muzzles,  and  can  therefore  be  secured  by 
the  police. 

The  value  of  the  muzzle  in  suppressing  rabies  has  been  demonstrated  on  many 
occasionH,  and  in  serious  outbreaks  of  the  disease  its  introduction  has  always  coin- 
cideil  with  a  diminution  in  the  number  of  cases,  and  the  eventual  extinction  of  the 
scourge.  Its  use  is  always  coincident  with  a  decrease  in  the  number  of  cases  of 
hydrophobia  occurring  among  people  during  such  outbreaks,  and  their  ultimate 
cessation.  The  evidence  in  support  of  this  statement  is  so  voluminous  and  explicit 
that  anyone  examining  it  must  be  convinced  as  to  the  certainty  of  the  fact.  Two  or 
three  instances  may  be  cited. 

In  the  report  of  the  royal  commission  on  rabies,  it  is  stated  that  "  in  the  city  of 
Berlin  special  r^ulations  are  in  force.  In  consequence  of  a  severe  outbreak  in  the 
year  1852,  during  which  107  dogs  were  destroyed  as  rabid,  the  royal  police  issued 
a  decree  to  the  effect,  on  July  2,  1863,  that  all  dogs  should  be  provided  with  a  wire 
muzzle,  positively  preventing  the  animal  from  biting,  and  to  empower  special  persons, 
appointed  by  the  police  for  that  purpose,  to  seize  and  destroy  all  dogs  not  so  muz- 
zled and,  when  the  owner  could  be  found  impose  a  fine  of  10  thalers  (ll.lOs.)  or  a 
term  of  imprisonment  In  the  year  following  this  decree  only  1  dog  was  killed  aa 
rabid,  against  97  in  the  previous  year.  The  decree  still  remains  in  force,  but  does 
not  seem  to  have  been  effectual  in  preventing  the  recurrence  of  epidemics  of  rabies; 
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for  the  number  of  dogs  killed  as  rabid,  which  op  to  1863  had  not  exceeded  9  in  any 
year,  rose  progressively  in  the  succeeding  years,  until  in  1868  the  number  had  reached 
66,  declining  again  to  7  in  1870,  only  to  increase  in  1872  to  69.  In  1875  a  law  wib 
passed,  extending  to  the  whole  of  Prusma,  for  the  suppression  and  prevention  of 
animal  disease  which  provides  that  all  dogs  suspected  of  rabies  shall  be  immediately 
killed,  aa  also  all  animals  which  it  is  evident  have  been  bitten  by  rabid  animals;  and 
that  all  dogs  in  a  district  which  has  been  infected  by  an  outbreak  of  rabies  shall  be 
confined,  or,  when  abroad,  both  muzzled  and  led.  The  technical  section  of  the 
veterinary  board  in  Berlin  are  of  opinion  that  the  passing  of  this  law,  and  not  alone 
the  existence  of  the  muzzling  order  in  that  city,  is  the  cause  of  the  extinctioa  of 
rabies  in  Berlin.     No  case  has  occurred  there  since  1883." 

In  Vienna  we  are  informed  that  rabies  was  entirely  suppressed  by  18  months  of 
stringent  muzzling;  but  in  the  summer  of  1886  the  muzzling  order  was  rescinded, 
and  badges  had  to  be  worn  on  dogs'  collars  instead.  In  the  foUowing  half  year 
there  was  only  one  case  of  the  disease,  but  in  the  next  half  year  rabies  becune 
epidemic,  and  the  muzzle  had  again  to  be  worn,  with  the  result  that  the  malady 
soon  subsided  and  disappeared.  Consequently  the  muzzling  order  is  still  rigidly 
and  most  beneficially  enforced  in  Vienna. 

In  Holland,  before  1875,  rabies  was  prevalent  to  a  very  serious  extent;  but  in 
June  of  that  year  the  use  of  the  muzzle  was  ordered,  with  the  result  that  in  the 
autumn  the  number  of  cases  fell  to  41;  in  the  next  whole  year  there  were  55  cases; 
in  1877  there  were  14;  in  1878  there  were  4,  and  in  1879  there  were  3.  These, 
and  the  cases  which  have  since  been  reported,  occurred  only  on  or  near  the  frontier 
of  Belgium,  in  which  country  the  muzzle  is  not  in  use,  though  rabies  is  always  pre- 
valent. To  such  a  degree,  indeed,  does  the  disease  exist  in  Belgium  that  in  1889 
there  were  brought  to  the  veterinary  school  at  Brussels  no  fewer  than  94  really 
rabid  dogs,  49  having  been  admitted  during  the  winter  quarter,  and  45  during  the 
summer  quarter;  and  from  January  1  to  April  24,  1890,  16  were  taken  there. 

In  the  Grand  Duchy  of  Baden  during  the  years  1871,  1872,  1873,  1874,  and  1876 
the  number  of  cases  of  rabies  was,  respectively,  18, 37,  37, 50,  and  43.  Then  the  muz- 
zle was  rigorously  applied,  and  in  1876  there  were  28  cases;  in  1877,  3;  in  1878,4;  in 
1879,  2;  in  1880,  2;  in  1881,  2;  in  1882,  3;  m  1883,  2,  and  in  1884,  2.  Since  that  year 
only  1  case  has  been  observed,  and  that  was  a  dog  from  Metz,  where  there  were  no 
proper  regulations,  which  had  been  contaminated  before  its  arrival  at  Baden. 

In  Sweden  rabies  was  at  one  time  a  somewhat  common  disease,  and  from  8  to  10 
people  died  annually  of  hydrophobia;  but  (muzzling  being  enforced  and  the  import 
tation  of  dogs  prevented)  rabies  has  been  unknown  for  many  years,  and  no  deaths 
from  hydrophobia  have  occurred  since  1870. 

In  England  the  value  of  the  muzzle  has  been  as  well  exemplified  as  elsewhere, 
though  its  application  has  always  been  extremely  partial,  being  only  employed  in 
towns  or  districts  when  rabies  has  increased  to  such  an  extent  as  to  create  alarm  and 
removed  immediately  when  the  disease  had  for  the  time  disappeared.  No  effective 
action  has  at  any  time  been  taken  to  suppress  rabies  in  England  or  Ireland.  In  the 
latter  country  it  is  always  more  or  less  prevalent,  and  ever  since  it  was  first  legis- 
lated for  in  England  it  has  maintained  a  permanent  existence  in  the  following  four- 
teen counties,  viz,  Chester,  Derby,  Essex,  Hants,  Kent,  Lancaster,  London,  Middlesex, 
Notts,  Surrey,  Sussex  (East),  Sussex  (West),  Warwick,  and  York  (W.  R).  During 
the  year  1890-91  cases  of  rabies  were  reported  for  the  first  time  in  three  counttee 
previously  free  from  it;  these  were  Bucks,  Norfolk,  and  York  (E.  R.);  and  it  was 
reintroduced  into  Leicester  after  an  absence  of  two  years,  and  into  Stafford,  which 
had  been  free  for  one  year. 

The  extent  to  which  rabies  has  prevailed  in  this  country  may  be  Judged  from  the 
loss  of  human  life  through  bites  from  rabid  dogs.  It  is  stated  that  in  England 
(inciuding  Wales)  there  have  b^n  ^?^  <\<baiXVv!&  Ixom  Vv^droyhobia  recorded  during 
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the  past  38  years,  the  yearly  average  for  the  firet  16  years  being  8^  for  the  next  16 
years  15,  and  for  the  remaining  pericwl,  ended  in  1885,  4t5,  Thus  the  mortality  has 
steadily  aflvance<l  through  more  than  400  per  t^«nt  On  the  other  hand,  the  Pnia- 
gian  preventive  measnreti  have  redncefl  deaths  from  hydrophobia  to  a  remarkable 
degree,  for  while  in  the  decade  ended  in  1819  there  -was  a  yearly  average  of  166 
deaths,  in  a  similar  period  ended  in  1886,  there  waw  a  yea^rly  average  of  4  J, 

The  value  oi  the  muzzle  in  suppreesing  rabies  has  been  i>erhape  best  demonstrated 
in  London  on  several  oceasiona,  and  especial ly  in  1886.  In  the  previous  years 
hydrophobia  had  inereaseJ  to  a  very  alarming  extent,  as  has  just  been  mentioned, 
in  England,  aiiil  no  steps  worthy  of  not©  ha«l  been  taken  to  eheck  the  niortality. 
For  London  alone  in  that  year  no  fewer  than  27  deaths  were  reixirted  a«  due  to  the 
bites  of  rabid  dogs.  A  muzzling  order  was  then  eniorceti,  and  at  the  end  of  188ft  not 
a  death  was  recorded*  Unfortunately  the  order  prescribing  the  use  of  the  muzzle 
wa«  then  reeeinded,  and  hi  a  few  months  a  cme  of  hydrophobia  oeciirred  in  the  south 
of  London,  soon  t^:»  lie  followe*!  by  others,  and  in  188!?  10  deaths  were  registered.  In 
July  of  that  year  the  muzzling  order  was  again  issued  and  stringently  carried  out, 
and  rabies  and  hydrophobia  once  more  disappeare*^!* 

In  other  countries  where  rabies  prevails  and  dogs  are  not  muzzled,  though  other 
measures,  as  the  dog  tax,  medal  on  the  collar,  leading  by  a  leash,  ete.,  are  eiiartefl, 
the  mala<iy  continuoin*ly  manifests  itself,  and  nnudj^ers  of  [>eople  perish  from  hydro- 
phobia every  year.  We  may  give  Belgium  anti  France  m  examples.  In  the  latter 
cotmtry  the  monthly  sanitary  bulletin  showa  to  what  an  extent  it  is  prevalent,  and 
1  neetl  only  to  refer  to  the  last  two  which  I  have  to  hand — those  for  Marx^h  and  April 
of  the  year  1891.  In  Mareh  1S2  dogs  and  8  cats  were  destroyed  as  rabid,  fiesides 
thfise  sacrifit*ed  as  a  preventive  measure,  while  32  persons, as  well  as  rattle  and  pigs, 
were  bitten  by  mud  dogs.  In  April  151  dogs  and  4  cats  were  destroyeil  l>ecans<^  of 
tKnng  rabid,  and  a  large  number  were  killed  l>ecause  they  had  been  bitten  hy  inad 
dogs  or  were  wanderers,  and  47  persons  were  wounde*l  by  niatl  dogs.  The  a-fjorts 
of  the  Pasteur  institute  show  that  by  far  the  largest  prop*^rtion  of  j»ere*nns  iirotec- 
tively  inoenlatetl  are  French.  There  can  lie  no  donbt  that  if  the  use  of  the  nmzzle 
were  enfi>ree«l  generally  and  strictly  throughout  France  rabies  would  quickly  vanish 
from  the  sanitary  bulletins. 

Belginm  has  tried  all  other  recognized  measures  except  the  muzzle,  and  yet  the 
malady  is  as  rife  and  deat.ily  as  ever  in  that  country.  A  royal  commisHion  was 
recently  apjvointed  to  inquire  into  the  subject,  and  the  refjort  addrt«eed  to  the  Supe- 
rior Council  of  Hygiene  in  April  last  states  that  the  regulations  in  fon.-e  are  insuffi- 
cient, and  while  not  testing  the  value  of  Pasteiir-s  preventive  inoculations  with  regard 
to  people  bitten  by  rabifi  dogs,  it  is  urged  that  there  is  something  far  more  desirable^ 
and  that  is  the  extinction  of  the  disease  in  the  canine  sjjeciee.  For  this  objwt  the 
eomnusaion  insista  upon  the  iiinnediate  adoption  of  the  muzzle, 

Sensi'less  sentimentality  hasop|H)sed  the  uBeof  this  article  in  a  most  extraordinary 
manner  in  this  country,  and  one  would  t)e  incline<l  to  l>elieve  that  there  are  jieopie 
who  t^re  less  for  human  suffering  and  human  life  than  for  a  little  oiconvenieniTe  or 
diflcon^fort  to  dogs.  A  well-fitting  iniistzle  shoultl  cause  very  trivial  inconvenience 
and  discomfort,  while  insuring  abeolute  safety  from  dog  bite.  Repeatedly  rabid 
dr>g9  have  been  brought  to  veterinary  surgei^ns  wearing  muzzles,  and  so  rendered 
safe,  as  it  is  a  well-known  fact  that  a  dii*eafie<l  dog  will,  in  nearly  every  instance^ 
allow  those  it  knows  to  handle  it  and  pnt  on  a  muzzle.  A  leash  only  is  no  prtjtec- 
tion,  for  the  dog  can  bite  and  is  its  dangerous  as  if  not  led.  Frequently  rabid  dogs 
on  the  leash  are  brought  to  veterinary  surgeons.  It  is  also  i>erfeetly  obvious  that  a 
collar,  no  matter  how  embelliftheil  and  t>erncilaleit  it  may  be,  will  no  more  pri*vent 
rabies  or  hinder  dogs  from  biting  than  will  a  linen  <"ollar  on  a  man's  neck  pret?erve 
him  from  smallpox  or  influenza.  But  we  need  not  sttiy  to  notice  these  ridiculous 
notions. 
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APPENDIX  F. 

AN  ACT  to  create  a  revenue  in  the  District  of  Columbia  bv  ley3ring  a  tax  upon  all  dogs  therein,  to 
make  such  dogs  peisooal  property,  and  for  other  purposes. 

[1  Sup.  R.  8.,  874.] 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Slates  of  America 
in  Congress  assembled^  That  there  shall  be  levied  a  tax  of  two  dollars  each  per  annum 
upon  all  dogs  owned  or  kept  in  the  District  of  Ck)lambia;  said  tax  to  be  collected  as 
other  taxes  in  said  District  are  or  may  be  collected. 

Sbc.  2.  It  shall  be  the  duty  of  the  collector  of  taxes,  upon  receipt  of  said  tax,  to 
give  to  the  person  paying  the  same,  for  each  dog  so  paid  for,  a  suitable  metallic  tag, 
stamped  with  the  year,  showing  that  said  tax  has  been  duly  paid;  and  he  shall  keep 
a  record  of  all  such  payments,  with  the  date  thereof,  and  the  name,  color,  and  sex 
of  such  dog,  and  the  name  of  the  person  claiming  any  dog  so  paid  for;  and  a  copy 
of  such  record,  certified  under  the  hand  and  official  seal  of  the  said  collector,  which 
shall  be  given  to  any  person  demanding  the  same,  upon  payment  of  twenty-five 
cents  therefor,  shall  be  prima  focie  evidence  of  such  payment  in  any  court  in  the 
District  of  Columbia. 

Ssc.  3.  The  poundmaster  of  the  District  of  Columbia  shall,  during  the  entire  year, 
seize  all  dogs  found  running  at  large  without  the  tax  tag,  issued  by  the  collector 
aforesaid,  attached,  and  shall  impound  the  same;  and  if,  within  forty-eight  hours,  the 
same  are  not  redeemed,  by  the  owners  thereof,  by  the  payment  of  two  dollars,  they 
shall  be  sold  or  destroyed,  as  the  poundmaster  may  deem  advisable;  and  any  sale 
made  by  virtue  hereof  shall  be  deemed  valid  to  all  intents  and  purposes  in  all  the 
courts  of  the  District  of  Columbia. 

Sbc.  4.  Any  dog  wearing  the  tax  tag  hereinbefore  provided  for  shall  be  permitted 
to  run  at  large  in  the  District  of  Columbia,  and  shall  be  regarded  as  personal  prop- 
erty in  all  the  courts  of  said  District;  and  any  person  injuring  or  destroying  the 
same  shall  be  liable  to  a  civil  action  for  damages,  which,  upon  proof  of  said  injuring 
or  killing  may  be  awarded  in  a  sum  equal  to  the  value  usually  put  upon  such  prop- 
erty by  persons  buying  and  selling  the  same,  subject  to  such  modification  as  the 
particular  circumstances  of  the  case  may  make  proper. 

Sbc.  6.  Any  person  owning  any  dog  so  recorded  in  the  collector's  office  shall  be 
liable  in  a  civil  action  for  any  damage  done  by  said  dog  to  the  full  amount  of  the 
injury  inflicted. 

Sbc.  6.  It  shall  be  the  duty  of  any  person  owning  or  possessing  a  dog  to  place,  or 
cause  to  be  placed  and  kept,  around  the  neck  of  such  dog,  a  collar,  on  which  shall 
be  marked  and  engraved,  in  legible  and  durable  characters,  the  name  of  the  owner 
or  possessor,  and  the  letters  "D.  C,"  and  to  which  collar  must  be  attached  the 
insignia  or  tax  tag  furnished  by  the  District  tax  collector,  in  accordance  with  the 
first  and  second  sections  of  this  law,  under  the  penalty  of  not  less  than  five  nor  more 
than  ten  dollars;  and  if  any  person  shall  put,  or  cause  to  be  put,  a  collar,  with  the 
insignia  or  tax  tag,  around  the  neck  of  any  dog  owned  or  possessed  by  any  person  or 
persons  residing  in  the  District,  without  having  obtained  a  license  for  keeping  such 
animal,  he,  she,  or  they  shall  forfeit  and  pay  the  sum  of  not  less  than  five  nor 
more  than  ten  dollars  for  each  and  every  offense. 

Sbc.  7.  Whenever  it  shall  be  made  to  appear  to  the  Commii?sioners  that  there  are 
good  reasons  for  believing  that  any  dog  or  dogs  within  the  District  are  mad,  it  shall 
be  the  duty  of  the  Commissioners  to  issue  a  proclamation  requiring  that  all  dogs 
shall,  for  a  period  to  be  defined  in  the  proclamation,  wear  good,  substantial  muzzles 
securely  put  on,  so  as  to  prevent  them  from  biting  or  snapping;  and  any  dog  going 
at  laiige  during  the  period  defined  by  the  Commissioners  without  suirh  a  muzzle  shall 
be  taken  by  the  poundmaster  and  impounded,  subject  to  the  provisions  of  section 
three. 
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Sbc.  8.  Any  person  who  shall  remove,  or  cause  to  be  removed,  the  collar  and  insignia 
or  tax  tag  from  the  neck  of  any  dog,  or  entice  any  properly  licensed  dog  into  any 
incloeure  for  the  purpose  of  taking  off  its  collar  or  insignia,  or  shall  for  such  purpose 
decoy  or  entice  any  animal  out  of  the  inclosure  or  house  of  its  owner  or  possessor,  or 
shall  sieze  or  molest  any  dog  while  held  or  led  by  any  person,  or  shall  bring  any 
dog  into  the  District  for  the  purpose  of  taking  up  and  killing  the  same,  shall  forfeit 
and  pay  a  sum  of  not  more  than  twenty  dollars. 

Sbc.  9.  If  any  owner  or  possessor  of  a  fierce  or  dangerous  dog  permit  the  same  to 
go  at  laige  in  the  District  of  Columbia,  to  the  danger  or  annoyance  of  the  inhabitants, 
he  shall  forfeit  and  pay,  for  the  first  offense,  ten  dollars;  for  the  second,  a  sum  not 
exceeding  twenty  dollars;  and  upon  a  third  conviction  for  the  same  offense,  the 
G6mmissioners  shall  immediately  cause  the  dog,  upon  account  of  which  the  convic- 
tion takes  place,  to  be  slain  and  buried. 

Sbc.  10.  That  all  acts  or  parts  of  acts  now  in  force  in  the  District  of  Columbia  incon- 
sistent with  the  provisions  of  this  act  be,  and  the  same  are  hereby,  repealed. 

Approved  June  19,  1878. 


Kxtract  from  An  Act  for  tho  establishment  of  the  Bureau  of  Animal  Industry. 
[1  Sup.  R.  8..  2d  Ed.,  487.] 

Sbc.  8.  That  whenever  any  contagious,  infectious,  or  communicable  disease  affect- 
ing domestic  animals,  and  especially  the  disease  known  as  pleuro-pneumonia,  shall 
be  brought  into  or  shall  break  out  in  the  District  of  Columbia,  it  shall  be  the  duty  of 
the  Commissioners  of  said  District  to  take  measures  to  suppress  the  same  promptly 
and  to  prevent  the  same  from  spreading;  and  for  this  purpose  the  said  Commis- 
sioners are  hereby  empowered  to  order  and  require  that  any  premises,  &mn,  or 
tarma  where  such  duiease  exists,  or  has  existed,  be  put  in  quarantine;  to  order  all  or 
any  animals  coming  into  the  District  to  be  detained  at  any  place  or  places  for  the 
purpose  of  inspection  and  examination;  to  prescribe  regulations  for  and  to  require 
the  destruction  of  animals  affected  with  contagious,  infectious,  or  communicable  dis- 
ease, and  for  the  proper  disposition  of  their  hides  and  carcasses;  to  prescribe  regula- 
tions for  disinfection,  and  such  other  regulations  as  they  may  deem  necessary  to 
prevent  infection  or  contagion  being  communicated,  and  shall  report  to  the  Commis- 
sioner of  Agriculture  whatever  they  may  do  in  pursuance  of  the  provisions  of  this 
section. 

Approved  May  29,  1884. 
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